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DEVELOPMENT OF A METHODOLOGY FOR COLLECTIVE TRAINING DECISION MAKING IN 
ARMY UNITS 

EXECUTIVE SUMMARY 

Requirement: 

The requirement for this research was to develop a method for pre- 
dicting how collective-task performance will be affected by time without 
training and changes In unit membership or turnover.  This method provides 
a foundation for tools thst assist unit training planners In Identifying 
when collective-task training Is needed. 

Procedure: 

The research had four elements.  The first element produced a 
categorization scheme for unit types, collective tasks, and specific units 
of a given type. The unit-type categorization scheme was applied to eight 
unit types, and the collective-task categorization scheme was applied to 
the collective tasks performed by five unit types.  The second element 
developed regression equations to predict the likelihood of proficient 
collective-task performance.  Subject matter expert (SME) estimates of 
performance under various conditions of time without training and turnover 
for 235 collective tasks performed by five unit types were used to develop 
the regression equations.  The predictions from using the unit-type end 
collective-task categorization schemes were validated against the regres- 
sion equations.  Some of the predictions were also validated against unit 
performance data acquired during Light Infantry unit rotations to the Joint 
Readiness Training Center.  The third element of the research was to 
develop a conceptual model of the decision processes used by unit training 
planners to develop unit training.  This model was used as the foundation 
for developing guidance to assist unit training planners in the fourth 
research element. 

Findings: 

The categorization schemes for unit types and collective tasks 
provide reasonably valid predictions about the relative amount of 
collective-task performance decrement arising from the combined effects of 
time since training and turnover.  The predictions are not precise enough 
to enable the use of the same regression equation for more than one task, 
however.  Different regression equations are used for each of the 235 



collective tasks. Across the regression equations, the effects on 
collective-task performance from a 10Z turnover In unit membership were 
found to be about the same as the effect of an additional month of time 
without training.  Also, Increased levels of turnover tend to Increase the 
amount of decrement In task performance arising from time without training. 
The guidance developed for unit training planners supports three phases of 
training planning:  deciding which organizational elements need to train on 
which collective tasks; developing a training strategy to carry out the 
needed training; and selecting appropriate training modes to Implement 
training.  Tables based on the regression equations support the first 
phase.  Guidance on sequencing training for individual and collective tasks 
supports the second phase.  Recommendations about appropriate training 
modes given the emphasis in the training strategy support the third phase. 

Utilization of Findings: 

The results of this research are a first step toward providing more 
comprehensive guidance for the small-unit training planner.  Some of the 
results have implications for U.S. Army personnel management practices. 
When high levels of task proficiency are required, turnover, particularly 
among leadership positions in small units, should be minimized, and ade- 
quate opportunities to train should be provided.  When unit stability 
cannot be provided, more frequent collective training will be required to 
maintain collective task proficiency. 
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DEVELOPMENT OF A METHODOLOGY FOR COLLECTIVE TRAINING DECISION MAKING 
IN A      Y UNITS 

INTRODUCTION 

Army units at all echelons perform collective tasks in order to accomplish their missions. 
Proficient collective task performance requires that soldiers and leaders possess two classes of skills: 
(1) skills that enable them to perform individual tasks proficiently; and (2) skills that enable them to 
perform as unit members, in performing collective tasks. The latter are referred to as collective skills 
in this report. 

Developing and sustaining collective skills is a primary objective of Army unit training. Unit 
training, however, is often costly in terms of resources and time. This means that unit training 
should concentrate on the subset of the unit's collective tasks where the training need is greatest. 
Ideally, this is the subset of tasks on which collective task proficiency is the lowest at a given time. 

Identifying when collective task proficiency is inadequate is part of the unit Commander's 
assessment when planning training—a process that takes place frequently. Unit Commanders rely on 
several sources of information to assess collective task proficiency. These include unit training 
records, personal observation of performance, and input from other unit leaders. Information is also 
available from internal or external evaluations of units performed in accordance with the Army 
Training and Evaluation Program (ARTEP). Detailed conditions and standards for training and 
evaluation of collective tasks are contained in ARTEP Mission Training Plans (AMTPs) for many unit 
types. An AMTP contains Training and Evaluation Outlines (T&EOs) for each collective task 
performed by a unit type. 

Information from these sources enables Commanders to diagnose many cases where 
performance is inadequate and training is needed. However, the information available to identify 
training needs may not be always comprehensive. Additional information, in the form of guidance 
about how often collective tasks should be trained in order to maintain proficiency, would be useful. 
Empirically based information of this kind has not previously been available. The goal of this 
research was to develop a systematic means for providing such information. 

Factors That Influence Collective Skills and 
Collective Task Proficiency 

Two major factors are involved in the loss of collective skills once the skills are initially 
developed.   These are (1) skill decay associated with intervals without training and (2) changes in 
unit membership, or turnover. 



Inter-Training Interval 

Intervals between training on collective tasks are accompanied by collective skills loss, and 
thus, lower task proficiency, through simple skill decay. Such decay takes place to some extent for 
all members of a unit. The effects of inter-training intervals on individual task performance have 
been extensively investigated with Army tasks (Rose, et. al., 1984; Rose, Radtke, Shettel, and 
Hagman, 1985).  Essentially no previous work on skill decay in collective tasks has been done for 
real-world tasks, however. 

Table 1 

Collective Task Performance Score Changes Over a One-Month Interval 

Task Tille 

Number of 
Platoons Scored 

on Task 

External 

Performance Score 
JRTC Performance 

Score 

        || 
Performance 

Change in One 
Month 

Occupy OP/Perform Surveillance 2 .88 .60 -.28 

Perform Helicopter Movement 1 .86 .63 -.23 

|  Employ Fire Support 4 .90 .68 -.21 

Infiltnte/Exfiltrate 5 .53 .93 •K40 

Perform Link-up 3 .83 .58 -.25 

Perform Aerial Remipply 2 .57 .59 + .02           | 

Suiuin 4 .75 .81 + .06            1 

Perform Tactical Road March 1 .92 .57 -.34              | 

1 Perform a Passage of Line* 1 1.00 1.00 -               1 
1 Aasault 1 .75 .50 -•25             | 

1 Occupy a Patrol Base 1 .88 .75 -.06 

[| Consolidate and Reorganize 6 .67 .50 -.17             i 

1 Move Tactically 9 .67 .63 -.04 

(  Occupy sn Assembly Area 7 .84 .67 -.17 

1                        Averages — .78 .67 -.11 

Skill decay influences collective task proficiency over inter-training intervals (TTIs) as short as 
one month. This is illustrated by the data shown in Table 1. These data are performance scores 
computed for Light Infantry Platoon collective tasks performed by the same units on two different 
occasions, approximately one month apart. The figures in Table 1 reflect the proportion of subtasks 
scored "GO" of the number of subtasks evaluated, according to T&EO criteria. The earlier 
performance measurements for these tasks were part of an external evaluation program conducted by 
the Platoons' parent Division. The later measurements were made during training at the Joint 



Readiness Training Center (JRTC).  A total of 47 measurements of Platoon collective task 
performance were available for both occasions of measurement. 

As Table 1 illustrates, most tasks showed decrements in performance over one month, with an 
average decrement over all task performances of 11 percent. While other factors that were not 
measured, such as turnover, could have contributed to these performance decrements, there is a clear 
tendency for collective task performance to deteriorate over even a brief period without training. The 
average amount of performance change for these measurements is similar to that which occurs for 
individual tasks that are not very sensitive to skill decay (Rose, Radtke, Shettel, and Hagman, 198S). 

Available data indicate that the intervals between training for any particular collective task can 
be much longer than one month. Examining Weekly Training Schedules (WTSs) covering a six- 
month period, for a Company in a Cavalry Battalion Task Force, we found only five instances where 
any Platoon collective task was scheduled more than once. Twenty-seven different Platoon collective 
tasks were represented on these schedules. For each of the two other Companies in the same 
Battalion, only one Platoon collective task appeared more than once on the WTSs during the six- 
month period. 

Roth (1990) reviewed WTSs and training calendars for Multiple Launch Rocket System 
(MLRS) units and gathered anecdotal data, in an attempt to determine task training frequency. While 
specific ITIs were not available, the information indicated that intervals between training in the field 
for the units contacted ranged from a few weeks to over a year (in one case). Many of the tasks 
performed by MLRS units can only be trained meaningfully in the field environment. 

While these data are not comprehensive, they provide some evidence that collective task 
training in units can be infrequent, and ITIs can be long. Thus, there are frequent opportunities for 
collective task performance to suffer as a result of skill decay. 

Unit Membership Change 

Unit membership change, or turnovei, also results in the loss of collective skills. When an 
individual leaves a particular unit, the skills he or she has learned for performing as a member of that 
unit are lost. This can result in a decrement in collective task performance until new unit members 
acquire appropriate collective skills. The greater the amount of turnover in a unit, the larger the 
proportion of collective skills that must be re-developed through collective training. 

A similar effect can occur when unit members change the positions they occupy in a unit 
(turbulence), which often accompanies turnover. Somewhat different collective skills may be required 
to perform effectively in a new position. This may result in a collective task performance decrement 
for the unit at large, until the needed skills are acquired by individuals in new positions. 

Data from two studies illustrate the amount of turnover experienced by Army units. From a 
study of factors that influence unit performance at the National Training Center (NTC; PRC, 1989), 
turnover rates reported for an Armor Battalion were 14, 18, 12, IS, and 9 percent per month for five 
successive months. The average of these figures is 13.6 percent per month, or an annual turnover 
rate of 177 percent. 



Other data from the same study give a different perspective on unit personnel change. For 
three Battalions, the percent of personnel who remained in the same Battalion over a three-month 
period just prior to an NTC rotation was 89.6, 77.5, and 87.5 percent. These figures suggest that the 
average level of turnover in units of this size is roughly five percent per month, or 60 percent per 
year. 

Levels of turnover reported by members of two MLRS Battalions and three MLRS Separate 
Batteries (Roth, 1990) ranged from 4.3 to 14 percent per month, averaging 10.5 percent per month. 
This is the equivalent of about 125 percent per year turnover. 

Study Requirement 

The requirement for this research was to develop a method for predicting how collective task 
performance will be affected by time without training (ITI) and changes in unit membership, or 
turnover. This method is a foundation for providing tools that assist unit training planners to identify 
when collective task training is needed. 

Two other classes of users may also benefit from the results of the research. These are:  (1) 
Combat and Training Developers in the U.S. Army Training and Doctrine Command (TRADOC) 
schools; and (2) Department of the Army (DA) mobilization planners. TRADOC school personnel 
may use these methods, and the resulting predictions about the effects of ITI and turnover on task 
performance, to develop or improve guidance (such as AMTPs) for unit training planners. 
Mobilization planners may use one of the intermediate products of this research—a classification 
scheme for unit types and collective tasks—to develop plans that enable mobilizing units to rapidly 
gain collective task proficiency. 

The majority of this report is oriented toward the primary users of the research results—unit 
training planners. At appropriate points, the use of the research products by other users is discussed. 

Existing Support and Information Related to the Requirement 

What is presently available to assist unit training planners to identify collective training needs? 
In addition to the usual sources of information used by Commanders in their training assessments, the 
available resources include a recently-fielded training management software system and the general 
literature on team performance.  These are briefly discussed in the following paragraphs. 

The Standard Army Training System (SATS). Many unit training planners have access to the 
Standard Army Training System (SATS), a software tool that operates on personal computers, to 
support training planning. SATS provides information, records management, and functional support 
to unit training planners in accomplishing four broad training management functions: 

1.    Developing the Mission Essential Task List (METL) for a unit, and approving the 
METLs of subordinate units; 



2. Developing training strategies and plans based on prior assessments of proficiency; 

3. Managing training resources and identifying resource constraints; and 

4. Maintaining records of evaluations of task and Battlefield Operating System (BOS) 
performance proficiency. 

SATS is primarily a record-structuring and -keeping aid, with computational capabilities to assist in 
training resource forecasting and management. 

SATS provides information that assists in the identification of performance shortfalls, and 
therefore likely training needs, in the form of recorüi of prior training assessments. These records, 
however, do not extend (in SATS) below the Company level. Assessment-based assistance is not 
available in SATS for making training decisions for lower echelons (Platoons, and Squads or Crews). 
However, units at these lower echelons perform collective tasks that support higher-echelon collective 
tasks.  One possible application of the results of the present research is to provide additional 
capabilities within SATS to enable identifying training needs for lower-echelon collective tasks. 

SATS also supports the development of training strategies and training plans, through the 
capability for the user to define training events and associate training for specific METL tasks with 
each event.  Again, collective tasks performed by lower echelons are not directly addressed in this 
capability. The decisions involved in developing the training strategy are not supported by SATS; the 
results, in terms of detailed training schedules and plans, are supported. 

In summary, SATS provides support for training planning, record-keeping, and resource 
management, and information that supports training decisions for higher echelon tasks.  Not present 
in SATS are capabilities to track lower-echelon task training and performance, or to support training 
decisions for lower-echelon collective tasks. 

The General Literature on Team Performance. The general literature dealing with team 
performance provides a rich resource of hypotheses, speculations, and limited conclusions about the 
influences of many factors on team performance (in which collective task performance by Army units 
is included). However, the literature does not include systematic studies of the effects of ITI and 
turnover on the performance of real-world tasks. Most research has not dealt with real-world tasks 
and teams, and is limited in generalization and applicability of results to real-world issues. Several 
authors, among them Bass (1982) and Dyer (1984), have called for more focus on real-world tasks 
and teams than has been the norm in previous research. A consensus can be drawn from the 
literature, however, that there are three broad classes of factors that influence team or unit 
performance (Goldin and Thorndyke, 1980; Denson, 1981; Freeberg and Rock, 1987; Salas, 
Dickinson, Converse, and Tanenbaum, in press). These are: 

1. Factors associated with the organization, structure, and tasks performed by types of 
teams or units {e.g., number of members, formal organizational structure, etc.). 
This class of factors is useful for identifying possible differences among the effects 
of ITI and turnover on performance across the many different types of units within 
the Army organization. 

2. Factors associated with the tasks performed by a specific type of team or unit {e.g., 
number of steps, the ability of members to compensate for other members' 



inadequate performance, etc.)- Since Army units perform many different collective 
tasks, this class of factors is useful for identifying possible task-related differences 
in the effects of ITI and turnover on collective task performance. 

3.     Factors associated with characteristics of the members of a specific team or unit of 
a particular type (e.g., aptitude, job experience, experience in performing as a team 
member).  Factors in this class may to help to account for differences in collective 
performance by otherwise similar units of the same type (e.g., Light Infantry 
Squads). 

Numerous factors in each of these classes have been identified as having influences on the 
performance of teams and team tasks in the general literature. Later in this report, a classification 
scheme for unit types and collective tasks is presented. This classification scheme was developed 
from a review of the general literature on team performance. 

Current work in the area of team performance (e.g., Cannon-Bowers, Salas, and Converse, 
1990; Mclntyre, Morgan, Salas, and Glickman, 1988; Stout, Cannon-Bowers, Morgan, and Salas, 
1989; Covert, Cannon-Bowers, and Salas, 1990; Salas, Dickinson, Converse, and Tanenbaum, in 
press) is concentrating on studying the initial development of teamwork skills and evolving practical 
interventions to assure effective team training. While this research has produced significant advances 
in understanding the phenomena of teamwork development, it is not directly relevant to the goals of 
the present work. The major concern in this research is with the retention of skills that have already 
been acquired, rather than methods for initially developing those skills. 

Research Objective and Elements of the Problem 

The overall objective of this research was to develop methods for obtaining and using 
information about the effects of ITI and turnover on collective skill loss, to predict the need for 
training on collective tasks performed by Army units. To achieve this objective, the research was 
divided into four elements. These are: 

1.     Develop a classification scheme to predict the relative amount of influence of ITI 
and turnover on collective skills loss, for both unit types and collective tasks. As 
mentioned, this classification scheme was based on findings in the general literature 
on team performance. 

This element was needed for two reasons. First, only a sample of Army unit types 
was addressed in this research. A means is needed to generalize from this limited 
sample to other types of units and the collective tasks they perform. The 
classification scheme enables this. Second, a classification scheme that successfully 
predicts the relative influence of ITI and turnover on collective skill loss can 
simplify the guidance provided to unit training planners. This can be done by 
identifying groups of collective tasks for which the effects of ITI and turnover are 
similar, and using the same predictions for all the tasks in each group. For 
example, some of the guidance for unit training planners consists of tables giving 
the predicted level of training need for tasks for different levels of ITI and 



turnover.  If tasks are grouped according to a successful classification scheme {i.e., 
one table per group of tas'cs), fewer tables are needed to cover all the collective 
tasks for a unit type. 

2. Develop regression equations that predict the amount of collective skill loss given 
the length of the ITI and level of turnover in a unit. The regression equations are 
used to make training need predictions for collective tasks. This required 
developing a method for estimating the amount of collective skill loss for different 
amounts of ITI and turnover, so that the regression equations could be developed. 

3. Develop a conceptual model of the major decisions involved in unit training 
planning, and the factors that must be taken into account in making those decisions. 
This provides a structure for applying the training need predictions and providing 
guidance for developing training plans. 

4. Develop guidance for using the training need predictions and developing unit 
training plans. This user guidance provides support for all of the major decisions 
involved in planning unit training. These include deciding what training is needed, 
developing a strategy to accomplish the training, and selecting cost-effective 
training modes to implement the training strategy. 

Report Overview 

The remainder of this report describes the accomplishment of the research elements above, to 
achieve the overall objective of the research. The second section of the report describes the 
procedures used to accomplish three of the research elements: (1) developing the regression 
equations; (2) developing the conceptual model of training decisions; and (3) developing the 
classification scheme. The third section presents the results of developing the regression equations 
and the classification scheme.  The fourth section sets forth the training decision model and describes 
the user guidance developed to support the decisions. The final section presents conclusions from the 
research and recommendations for future work. 



PROCEDURES 

This section of the report describes the procedures used to perform three of the four elements 
of the research problem, in four subsections. First, development of the regression equations for 
predicting collective skill loss is discussed.  Next, we discuss the development of the conceptual 
model of decisions and factors involved in the process of planning unit training. Third, the 
procedures used to develop and apply the classification schemes for unit types and collective tasks are 
set forth. Finally, we discuss the procedures used to validate predictions from the unit type and 
collective task classification schemes. 

Developing the Regression Equations 

The objective of this element of the research was to develop regression equations that predict 
the amount of collective skills loss for collective tasks, given information about the Inter-Training 
Interval (HI) for the task and the amount of turnover in a unit. Originally, it was intended that these 
equations be based on data gathered from Forces Command (FORSCOM) units. For a variety of 
reasons, an alternate approach to obtaining collective skills loss data was adopted. 

The approach chosen was to have Subject Matter Experts (SMEs) estimate the performance of 
hypothetical units on different collective tasks under different conditions, or scenarios, of ITI and 
turnover. This estimation task was done for collective tasks performed by five different unit types: 

1. Armor Platoon (estimates made for 64 collective tasks) 

2. Mechanized Infantry Platoon (58 tasks) 

3. Light Infantry Platoon (45 tasks) 

4. Light Infantry Squad (38 tasks) 

5. Mechanized Infantry Squad (30 tasks). 

Since there will be discussion of these unit types throughout the report, Figures 1 through 5 are 
provided to describe the organizational structure of each unit type.  In these Figures, personnel 
classified as senior leaders and junior leaders in each unit type are indicated by the letters "SL" and 
"JL," respectively. 
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Collective Tasks 

The tasks for which estimates were made are a subset of the collective tasks performed by the 
unit types. Tasks for some unit types were excluded because the available task descriptions (T&EOs 
in the AMTPs) do not provide enough detail about how the task is performed. The tasks excluded are 
listed for each unit type in Appendix A. These tasks were actually eliminated from consideration 
during application of the classification scheme for collective tasks, discussed later in this section of 
the report. 

The Scenarios 

Either 28 or 52 scenarios that represent unique combinations of 1TI and turnover were 
prepared for each unit type. Unit types with larger numbers of members (Mechanized Infantry and 
Light Infantry Platoons) each had 52 scenarios developed.  Unit types with fewer members each had 
28 scenarios developed. The Ill's used in the scenarios were 1, 2, 4, and 6 months since training. 
Each ITI value was used with either 6 or 12 descriptions of turnover, plus a no-turnover condition, to 
make up a set of scenarios for a unit type. 

Turnover was described in the scenarios by listing the titles of positions where turnover had 
taken place during the interval without training. For example, turnover in some scenarios for 
Mechanized Infantry Platoons was described as "Platoon Leader, two Noncommissioned Officers 
(NCOs), and twelve soldiers." Leader titles were listed by position (e.g.. Platoon Leader, Assistant 
Squad Leader). Turnover in non-leader positions was described by a count of the number of soldier 
positions where turnover took place (e.g., twelve soldiers). 

Turnover descriptions for the scenarios were prepared by an SME who was given descriptions 
of the different turnover conditions to be included. These descriptions were slightly different for each 
unit type, because of the differences in organizational structures between unit types. The SME was 
also given criteria for overall levels of turnover to be described.  A low level of overall turnover in a 
unit was 20 to 30 percent.  A high level of turnover was 50 percent or more. These levels of 
turnover were chosen to span the range of turnover rates estimated to take place in real-world units 
(presented in the previous section of the report). 

The scenarios for four of the five unit types included variations in the level turnover of senior 
leaders, junior leaders, and soldiers. Scenarios for the Armor Platoon included variations in the level 
of only senior leaders and soldiers. 

The descriptions of time since training and turnover used in the scenarios for all five unit 
types are presented in Appendix B. 

The Estimation Task 

The estimation task required SMEs to estimate how a hypothetical unit would perform if it 
were given an external evaluation  .i a specific collective task, given the ITI and turnover conditions 
described in each scenario. SMEs estimated unit performance by assigning 100 points across the 
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categories "T" (Trained), "Pw (Needs Practice), and "U" (Untrained), for each scenario. These are 
the performance rating categories used to describe overall unit performance, as prescribed in AMTPs. 
For example, an SME could indicate that unit performance on a task, for one scenario, was relatively 
high by assigning points to the categories in this fashion: 

Points Assigned      Points Assigned       Points Assigned 
to "T" category      to "P" category       to "U" category 

95 5 0. 

A lower level of performance on a task for a scenario might receive point assignments like these: 

Points Assigned      Points Assigned       Points Assigned 
to "T" category      to "P" category       to "U" category 

60 30 10. 

All 100 points were required to be assigned to some category, for each estimate. An SME made one 
performance estimate for each scenario, for each collective task performed by a unit type. 

The SMEs were instructed to keep in mind three assumptions about the hypothetical units for 
which they made estimates of performance. These were: 

1. The hypothetical unit began the m at full strength: every position was filled with 
personnel of the authorized grade. 

2. Each member of the hypothetical unit was capable of performing all individual 
tasks specific to his Military Occupational Specialty (MOS) and skill level, at the 
beginning of the IT1. 

3. The collective task was performed well by the hypothetical unit when it was last 
performed:  it received a T" rating before the ITI. 

These assumptions were given to limit the variables that SMEs considered when making performance 
estimates. Variations in unit strength, individual qualifications, and previous levels of performance 
can each influence a unit's performance on a collective task. Our goal was to encourage SMEs to 
concentrate on estimating the influences of ITI and turnover on performance, without considering 
other variables. A sample of the instructions given to the SMEs for the for the estimation task is 
shown in Appendix C. 

To perform the estimation task, SMEs were given the scenarios, forms for recording their 
performance estimates, and copies of the collective task descriptions contained in T&EOs. Most 
SMEs used other documents that describe how the collective tasks are performed to supplement the 
task descriptions from the T&EOs. 

Performance estimates were made for each collective task for a unit type by two different 
SMEs, working independently. Altogether, five SMEs participated in the estimation task. Each SME 
made performance estimates for the collective tasks performed by two different unit types. SMEs 
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Table 2 

Characteristics of SMEs Who Performed Estimation Task 

SME Background and Experience 
Unit Types 
Estimated 

1 
Retired Army Colonel; Armor; 24 years' 
experience; former Battalion Task Force 

Commander; combat experience 

Armor Platoon, 
Mechanized 

Infantry Platoon 

2 
Retired Army Lieutenant Colonel; Armor; 20 
years' experience; former Battalion Executive 

Officer; combat experience 

Armor Platoon, 
Mechanized 

Infantry Squad 

3 
Separated Army Captain; Armor; 6 years' 
experience; recent experience as Company 

Commander 

Mechanized 
Infantry Platoon, 

Mechanized 
Infantry Squad     | 

4 

Army Reserve Captain; Infantry; 6 years' 
active duty experience, 10 years' reserve 

experience; former Infantry Company 
Commander, currently commands Combat 

Engineer Company; combat experience 

Light Infantry 
Platoon, Light 
Infantry Squad 

5 

Army Reserve Sergeant First Class; Infantry; 
8 years' Marine Corps active duty 

experience, 8 years' Marine Corps Reserve 
and 3 years' Army Reserve experience; 
currently S-3 Training NCO in Infantry 

Battalion; combat experience 

Light Infantry 
Platoon, Light 
Infantry Squad 

made estimates for the unit types with which each SME had the most experience. Table 2 describes 
the background of each SME and indicates the unit types for which each SME made performance 
estimates. 

After the performance estimation task was complete for each SME and unit type, data 
recording errors were identified and corrected. SME estimate data were then entered into a database 
for preliminary examination and analysis. 

Examination of SMEs' Estimate Data 

Data from the SME performance estimation task were examined and analyzed, to decide how 
to combine the data from the estimates made by the two SMEs that gave estimates for each unit type. 
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First, plots were made of the number of points assigned to the T" performance category by 
both SMEs, for each collective task.  Data points for all of the scenarios for a task were plotted on 
the same graph, so that patterns in the SMEs' point assignments could be compared. Then, inter- 
rater agreement was computed between the two SMEs that made estimates for each collective task. 

Data Plots. The data plots for all tasks, across all unit types, showed that both SMEs estimated 
increasingly lower levels of performance as ITI increased from one to six months. The decrements in 
estimated performance generally followed the form of the classic retention curve for individual tasks 
(Parr, 1986). For these tasks, the overall decrement in estimated performance after a six-month ITI 
was smaller that for most individual tasks (Rose, Radtke, Shettel, and Hagman, 198S). Figure 6 
shows a sample plot for one turnover scenario and the four ITIs that illustrates the general form of the 
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Figure 6.     Sample plot of performance estimates for two SMEs for one turnover scenario. 

performance decrements. Plots for two SMEs are shown in this example, to illustrate that SMEs* 
estimates of performance were generally similar, but not identical. 

The two SMEs that made estimates for each unit type's collective tasks generally .stimated 
similar effects of turnover on performance. SMEs consistently estimated lower levels of performance 
for scenarios with larger amounts of turnover. This was true both when comparing estimates for 
scenarios that differed in overall turnover and those that differed only in turnover in one of three 
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personnel categories—senior leaders, junior leaders, and non-leaders. This finding was consistent 
across collective tasks and unit types. 

For the scenarios that specified no turnover, the two SMEs' estimates of performance 
decrement differed slightly. Usually, one SME tended to estimate lower levels of performance than 
the other, across collective tasks for a unit type. The differences between the SMEs' estimates were 
generally small (S to 10 points assigned to the "T" category). 

SMEs seldom assigned fewer than SO points to the UT" category, even for scenarios with 
large amounts of turnover and long ITIs. The reason why is unknown. This could mean that SMEs 
do not consider that the differences in collective task performance are significant after performance 
has deteriorated beyond a certain level. 

In summary, the plots of performance estimates made by different SMEs were similar across 
both scenarios and collective tasks for each unit type. 

Inter-rater Agreement. Simple correlations were computed between the number of points assigned 
to the T" category by the two SMEs that made performance estimates, for each collective task. 
Performance estimates for the 28 or 52 scenarios for each task were cases for these computations. 
The resulting correlation coefficients measure agreement between the performance estimates of the 
SMEs that made estimates for each task. The task-by-task correlation coefficients are presented in 
Appendix D. Table 3 shows summary statistics for inter-rater agreement correlations. 

Table 3 shows that there was reasonably good agreement between the performance estimates 
made by the two SMEs for each unit type. The highest inter-rater correlations are for the estimates 
for Armor Platoon collective tasks. There was somewhat less agreement between SMEs' estimates 
for collective tasks performed by Light Infantry Platoons and Squads. The lowest levels of agreement 

Table 3 

Descriptive Statistics for Inter-Rater Agreement Correlations 

Unit Type 
Mean 

Inter-Rater 
Agreement r 

Mean 
Inter-Rater 
Agreement r* 

Inter-Rater 
Agreement r 

Std. Dev. 

Armor Platoon .9262 .8578 .0503 

Mechanized Infantry Platoon .7310 .5344 .1061 

Light Infantry Platoon .7845 .6156 .1179 

Light Infantry Squad .8672 .7520 .0742 

Mechanized Infantry Squad .6580 .4330 .1280 

were for SMEs' estimates for collective tasks performed by Mechanized Infantry Platoons and 
Squads. The lower levels of agreement between SMEs' estimates for Infantry unit types may be 
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related to the level of detail and comprehensiveness of the collective task descriptions provided by the 
T&EOs. This is discussed further in the final section of this report. 

The Performance Criterion for Analysis 

We decided to average the number of points assigned to the "T" category by the two SMEs 
for each scenario, and use these averages as criterion data for developing regression equations. 

We chose to use the number of points assigned to the "T" category, because it represents the 
best estimate of the likelihood of error-free task performance. This makes the measure easier both to 
explain and to interpret. We considered using a measure that added one-half the points assigned to 
the "P" category to the points assigned to the T" category, giving "half credit" for task 
performances with minor errors.  Using this measure, however, would not reflect all of the 
performance decrement estimated by the SMEs. 

The SMEs' data points for each scenario were averaged because there was no basis on which 
to select one SME's estimates over the other's as an estimate of actual performance. If other data had 
been available to guide a decision, we would have selected one SME's estimates for each collective 
task as the better fit to actual performance, and used those data as the criterion for developing 
regression equations. Having no criterion to select between the SMEs' estimates, we averaged them. 

Regression Equation Development 

Regression equations were developed for all 235 ta&ks for which SME estimates were made. 
A separate equation was developed for each collective task. Each scenario for a collective task was 
one case for these analyses. The criterion variable was the one described above. The predictor 
variables in the regression analyses were: 

1. The number of months since training (TTI) described in the scenario; 

2. The percent turnover of senior leaders described in the scenario; 

3. The percent turnover of junior leaders described in the scenario; and 

4. The percent turnover of non-leaders described in the scenario. 

Raw data values were used.for all variables. No exponential or power terms of predictor variables 
were included in the regression analyses. 

A stepwise multiple regression procedure was used to develop the regression equations. 
Predictor variables were not forced into the equations. Predictor variables were included in the 
multiple regression equations on the basis of increasing the coefficient of multiple correlation between 
the set of predictor variables in the equation, and the criterion variable. 

Characteristics of the regression equations are discussed in detail in the next section of the 
report. 
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Developing the Conceptual Decision Model 

The purpose of this element of the research was to identify the major decisions involved in 
planning collective training and the factors that should be considered when making those decisions. 
This provided a framework for developing user guidance to assist unit training planners. Parts of the 
user guidance were also developed in this element of the work. 

The first step in developing the model was a thorough review of documents that outline Army 
doctrine and guidance for planning and carrying out unit training. These included a sample of 
AMTPs and 25- series Field Manuals (FMs). This review identified the major decisions, and gave an 
understanding of the context and constraints in which unit training decisions are made. 

The next step was to meet with SMEs with knowledge of the details of unit training planning. 
This meeting had three goals: 

1. Verify that the major decisions have been identified, and identify the factors that 
should be considered in making the decisions; 

2. Identify what information and guidance is presently available to help training 
planners make trade-offs between factors; and 

3. Identify needs for additional information to help training planners make trade-offs 
and develop effective training plans. 

All these goals were accomplished.  Requirements for developing additional information and guidance 
to assist training planners were established, based on findings from the meeting. Additional guidance 
is needed in three areas (in addition to ways to apply the training need predictions from applying the 
regression equations): 

1. Identifying prerequisite or supporting relationships between collective tasks 
performed by different echelons. For example. Squad collective tasks support 
Platoon collective tasks, but information Is not available to identify exactly which 
Squad tasks support which Platoon tasks. Existing guidance outlines the 
relationships between collective tasks and supporting individual tasks. It does not 
outline relationships between collective tasks performed by different echelons. This 
information is useful in developing a training strategy, to assure that prerequisite 
training is accomplished before more advanced or higher-level training that builds 
on the foundation of the prerequisites. 

2. Factors to consider in developing a training strategy. Existing guidance documents 
(e.g., FM 25-2) include broad, general statements of principles for training strategy 
development, but lack guidance about details. Having more detailed guidance can 
improve unit training strategies. 

3. Selecting training modes to Implement a training strategy. Existing guidance 
identifies many training modes, but provides essentially no guidelines for choosing 
among them.  Some training modes are more appropriate under one training 
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strategy emphasis than another. Guidance for making trade-offs between the 
emphasis in the training strategy and training modes can help training planners 
achieve cost-effective training. 

Developing information and guidance to meet these needs was the emphasis in the rest of this element 
of the research. 

Identifying Supporting Coiiective Task Relationships 

An SME with an Infantry background reviewed the collective tasks performed by Light and 
Mechanized Infantry Platoons and Squads, and identified which Squad tasks support, or are 
prerequisites for, which Platoon tasks. The reviews for Light and Mechanized Infantry unit types 
were made separately. The decision rule used in the review was that if a Platoon collective task 
cannot be successfully accomplished unless a particular Squad task is accomplished, the Squad task 
supports the Platoon task. The results of the review were documented as lists of Platoon tasks, with 
prerequisite Squad tasks listed below each Platoon task. These lists are presented for reference in the 
user guidance. 

Developing Guidance for Training Strategy Development 

A training strategy is developed to satisfy the training need that is defined by unit task 
performance deficiencies. Developing a training strategy requires decisions about which units and 
sub-units will be trained on which collective tasks, and in what order, or sequence, the training will 
take place. It also involves finding ways to accomplish the needed training within larger-scale 
training plans and under the training constraints that exist for all units. 

Existing guidance for the second part of developing a training strategy (working within 
schedules and constraints) is more detailed and comprehensive than for the first. Therefore, we 
concentrated on developing guidance to help training planners order and sequence tasks for training. 

The point of departure for developing training strategy guidance was the list of factors to be 
considered in developing a training strategy. This list was originally developed during the SME 
conference discussed above. The initial guidance was developed by further reviews of Army 
documents that provide guidance for training planning, the general literature on team performance 
(for hints on team training), and the general literature on training. A second meeting with SMEs was 
held to review, expand, and simplify the initial guidance. Revisions were made to the initial guidance 
during the SME meeting. The guidance for developing training strategies is presented as a list of 
factors for users to consider, along with suggestions for structuring training to gain the most benefit 
from the training time investment. 

Developing Guidance for Training Mode Selection 

Some training modes are more appropriate for carrying out certain types of training strategies 
than other modes. Existing doctrine for training planning gives little, if any, guidance on which 
training modes are appropriate for implementing which training strategies. 

21 



To develop guidance for selecting appropriate training modes, we first identified the training 
modes that are feasible for smaller units (Company and below) to use in carrying out their training 
plans.  Training modes such as Combined Arms Live-Fire Exercise (CALFEX) and Combat Training 
Center (CTC) rotations were excluded, because these modes are not oriented toward smaller-unit 
training. 

Next, the types of training for which each training mode is most appropriate were identified. 
This was done through comparing the types of training objectives that are likely to be established for 
smaller unit types against the kinds of objectives that can be carried out in each of the training modes. 
The initial pairings of training modes and objective types were reviewed by SMEs and revised. 

Finally, the relative amount of training resources required to train in each mode was 
specified. This was done by reviewing existing Army documentation for training planning. 

The results of these developments were combined into a table that suggests the most 
appropriate training modes for carrying out particular kinds of training strategies. This table also 
includes factors that planners should consider when choosing to use each training mode.  The table 
was included in the user guidance. 

Developing Unit Type and Collective Task Categorization Schemes 

The objective of this element of the research was to develop methods to predict the relative 
amount of collective skills loss that will take place due to ITI and turnover, for unit types and 
collective tasks. This was required for two reasons. First, attention was given to only a sample of 
unit types and collective tasks in this work. To generalize from the findings of the research, a means 
of identifying how similar other unit types and collective tasks are to those we worked with is needed. 
Second, we hoped to be able to simplify parts of the user guidance by having a collective task 
classification scheme. This could allow us to use the same collective skill loss predictions for more 
than one collective task. 

The approach we followed was to examine the general literature on team performance, to 
identify factors that influence the way in which ITI and turnover are related to collective skills loss. 
To provide a way to select from the many candidate factors that have been proposed to influence team 
performance, we first adopted a conceptual model of team or unit performance. This model enabled 
us to develop a decision rule for choosing factors for the categorization schemes. 

Conceptual Model 

The unit performance model we used to develop a decision rule is presented in flowchart form 
in Figure 7. This model is adapted from a team performance model originally presented by Bass 
(1982). The model was adapted for our purposes because Bass' model dealt with less-structured 
groups and purely cognitive tasks, in addition to the well-structured teams or units and mixed-type 
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tasks1 performed by Army units.  Factors in Bass' model that dealt with less well-structured groups 
were deleted and the pattern of influences were somewhat reorganized to give the conceptual model in 
Figure 7. 

The model identifies the relationships between the various factors that influence collective task 
performance by units. Factors that influence performance via the design of a unit type are in round- 
cornered rectangular shapes. Factors that influence performance through the characteristics of 
collective and individual tasks performed by a unit type are in hexagonal shapes. Factors that 
influence performance via the capability of unit members to express skills and knowledge are in 
square-cornered rectangular shapes. Finally, situational factors that influence collective task 
performance are in oval shapes. Collective task performance—the output of the model—is shown at 
the lower right of the Figure. 

Influences on performance that are driven by unit design and task characteristics factors are 
depicted in Figure 7 by thin solid lines connecting shapes. These are the least variable influences on 
collective task performance, since they change only when unit design is altered or different collective 
tasks are assigned to a unit type. Thick solid lines connecting shapes show influences driven by unit 
members' capability to express skills and knowledge. These are more highly variable influences on 
performance, because unit membership and the available pool of collective skills change frequently.2 

Open, or hollow lines illustrate influences on performance driven by situational and task-organization 
factors. These are the most highly variable factors, which change from one collective task to another, 
and with each performance of a specific collective task. 

Using the Model to Specify the Decision Rule for Factors 

The conceptual model above was used to specify a decision rule for selecting factors for the 
unit type and collective task categorization schemes.  We observed that the conceptual model contains 
three types of influences on collective task performance. The common element between these 
influences that determines performance is related to the proportion of the skills and knowledge needed 
to perform a collective task that a unit can currently bring to bear in performing the task. 

Relationship to Unit Types and Collective Tasks. How does this relate to the characteristics of 
unit types and of collective tasks? Different unit types and collective tasks vary in the amount of 
skills and knowledge required for collective task performance. Some unit types have larger number 
of members and more complex organizational structures than other unit types. This influences the 
amount that unit members must learn and remember about their roles, relationships, and interactions 
with other unit members, in order to perform as a unit member. Soldiers in larger, more complex 
units have more to learn and remember to perform as unit members than do soldiers in smaller, less 
complex units. 

Likewise, units adopt different task-organizations to perform different collective tasks. The 
unit's task-organization may require organization into sub-teams to accomplish different parts of the 

1 I.e., tasks that have cognitive, psychomotor, and procedural components. 

2 Through collective skills loss as a result of ITI and turnover, as well as through the 
development of collective skills brought about by collective training. 
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collective task, to one extent or another. Different collective tasks may require that members perform 
different numbers and types of individual tasks to accomplish the task. Unit members interact and 
coordinate their activities in different ways, depending on the task-organization adopted for a 
particular collective task. The task-organization a unit adopts to perform a collective task specifies 
the roles and patterns of relationships and interactions that team members take on to perform the task. 
Each of these variables influences the amount that unit members must learn and remember in order to 
perform a collective task. 

Relationship to Effects of ITI and Turnover. How does this relate to the effects of ITI and 
turnover on collective task performance? The more unit members have to learn and remember to 
perform either as a unit member, or to accomplish a specific collective task, the more there is to be 
forgotten during intervals without practice. Other factors being equal, the more there is to be 
forgotten, the larger the absolute amount that will be forgotten over a given ITI (Parr, 1986). The 
larger the absolute amount that is forgotten by unit members, the greater will be the effect on 
performance of collective skills loss (through forgetting). 

With respect to the effects of turnover, all unit members require collective skills to perform as 
unit members and accomplish collective tasks. Because of the positions they occupy in the unit 
organizational structure, some members require larger amounts of collective skills, and perhaps 
different skills, than do others. For example, leaders may require more knowledge about how the 
unit organizes into sub-teams for a particular collective task, and how the sub-teams interact, than do 
non-leaders. When a unit member leaves the unit, there is a loss of needed collective skills to the 
unit at large. This results in a reduced level of collective task performance. The larger the 
proportion of unit members that leave a unit during a given time period, the larger the proportion of 
collective skills that are lost to the unit, and the greater the effect on performance. 

The Decision Rule. Based on this reasoning, candidate factors identified in the literature were 
evaluated using the following decision rule: 

"Does the factor influence the amount that unit members must learn and remember in 
order to accomplish (a) collective task(s)?' 

Candidate factors that were judged to make a difference in the amount to be learned and remembered 
were tentatively adopted for use in the categorization scheme. Each factor was then considered 
further to develop hypotheses about the effects of the factor. These effects are expressed in terms of 
the effects of changes in the factor on the likely amount of collective stills loss due to forgetting and 
turnover. 

Uses of the Categorization Schemes. Use of the decision rule above to screen factors for the 
categorization schemes means that these schemes can be used for potentially three purposes. The 
primary purpose, and the original reason for developing the schemes, is to predict collective skills 
retention under conditions of intervals without training and membership change. Since the evaluation 
of factors deals with the amount to be learned and remembered by unit members, the schemes may 
also be used to predict the relative amount of training needed to acquire collective skills for unit types 
and collective tasks. For the same reason, the schemes may also be related to the relative 
performance difficulty of collective tasks. Support for two of these three uses was found during 
validation of the unit type and collective task categorization schemes. This is further discussed in the 
next section of the report. 
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The Factors 

Three sets of factors were selected as a result of the review of literature. One set of factors is 
used to predict the relative effects of ITI and turnover on collective task peiformance for different 
unit types. The second set of factors is used to predict the relative effects of ITI and turnover on the 
performance of specific collective tasks. The third set of factors can be used to predict the relative 
effects of time since training on the performance of specific units of a given type. Only the unit type 
and collective task schemes were applied in this research. The following paragraphs list the factors in 
each of the three sets, and present hypotheses about the effects of the factors on collective task 
performance, via forgetting and unit membership change. 

Unit Type Factors. Seven factors were selected for predicting the relative effects of forgetting and 
turnover on collective task performance for unit types. They are: 

1. Number of unit members.  Larger units are predicted to experience more 
collective skills loss as a result of ITI, but less collective skills loss as a result of 
turnover, than smaller units. Larger units have a larger absolute amount to learn 
and remember, thus more absolute skill loss takes place for a given ITI than in 
small units. But, collective skills are distributed across more personnel in larger 
units than in small ones, resulting in less collective skill loss per person involved in 
turnover, 

2. Number of Sub-teams in Formal Unit Structure.  Units with larger numbers of 
formally-organized sub-teams will experience more collective skills loss as a result 
of both ITI and turnover than will units with fewer sub-teams. The more sub-teams 
in a unit type, the more there is for unit members to learn and remember about the 
different sub-teams, their membership, and the relationships and dependencies 
between the sub-teams. For unit types with more sub-teams, a larger absolute 
amount of information is lost per unit of ITI or turnover than is the case for units 
with fewer sub-teams. 

3. Position Redundancy in Formal Unit Structure. This is a measure of the extent 
to which one unit member can directly substitute for other unit members (i.e., 
occupies a position in the unit's organization with the same name). The greater the 
extent to which unit members can substitute for other unit members, the less tlte 
effect of either ITI or turnover on collective skills loss. Unit members that can 
substitute for one another may lose ele nents of collective skills at about the same 
rate with ITI, but probably do not lose the same elements. This means that most 
elements will be retained by at least some of the members, who can provide 
information to others holding similar positions. In this way, skills lost as a result 
of ITI can be quickly re-acquired. The extent to which members can substitute for 
others also reduces the effects of turnover. If others have essentially the same 
collective skills as unit members that leave the unit, then the skills are not lost to 
the unit altogether, and can be transferred to new members of a unit. 

4. Number of Equipment Items Used by the Unit Type. Units that use larger 
numbers of different equipment items will experience more collective skills loss as 
a result of both ITI and turnover than units that use fewer equipment items. Each 
additional item of equipment adds knowledge and skills for using and maintaining 
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the item to the pool of information that the unit must learn and remember. This 
increases the absolute amount that must be learned and remembered by the unit at 
large and by individual unit members. Therefore, larger absolute amounts of 
information are lost per unit of ITI by units with more equipment items   The loss 
of each unit member to turnover also represents a loss of a larger amount of 
information, in units with larger amounts of equipment. 

5. Number of Collective Tasks Performed by Unit Type. Units that perform larger 
numbers of collective tasks will experience more collective skills loss as a result of 
both m and turnover than will units that perform fewer collective tasks. Each 
collective task performed adds information about how the unit task-organizes for 
the task, how the task is performed, and how sub-teams interact to perform the 
task, to the pool of information the unit must learn and remember.  This increases 
the absolute amount that must be learned and remembered by the unit at large and 
by individual unit members. Therefore, larger absolute amounts of information are 
lost per unit of ITI by units that perform more collective tasks. The loss of each 
unit member to turnover also represents a loss of a larger amount of information, in 
units that perform larger numbers of collective tasks. 

6. Number of MOS-Unique Individual Tasks Performed by Unit Members. Units 
whose members perform larger numbers of individual tasks unique to their MOS 
will experience more collective skills loss as a result of both ITI and turnover than 
will units that perform fewer individual tasks. The rationale for this is identical to 
the rationale for the number of collective tasks factor. 

7. Number of Leaders in Formal Unit Structure.  Some collective skills are 
possessed only by personnel in leadership positions in a unit. Unit types with 
fewer leader positions in their structure will experience more collective skills loss 
with both ITI and turnover than unit types with more leaders. Individual leaders 
may lose elements of collective skills at about the same rate with ITI, but probably 
do not lose the same elements. This means that most elements will be retained by 
at least one of the leaders, who can provide information to other leaders. This can 
reduce the effects of collective skills loss due to ITI. Where there are more 
leaders, collective skills are distributed across more individuals. This results in a 
lower proportion of leader-specific collective skills loss per person leaving the unit 
due to turnover then when there are fewer leaders. 

These factors can be evaluated for any unit type from information included in the Table of 
Organization and Equipment (TOE) and the AMTP for the unit type. As a convenient reference, 
these factors and the related hypotheses about the effects of ITI and turnover are summarized in Table 
4. 

Collective Task Factors. Six factors were selected for predicting the relative effects of ITI and 
turnover on task performance for specific collective tasks. Three of the factors for unit types are 
evaluated using rating scales (see Appendix E). They are: 

1.     Number of Sub tasks and Standards In AMTP Task Description.  This is 
analogous to the number-of-steps factor used by Rose, Radtke, Shettel, and Hagman 
(1985) in predicting the effect of time since training on performance for individual 
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Table 4 

Summary of Factors in Unit Type Categorization Scheme 

Factor 

Hypothesized Effect of Factor on 
Collective Skills Loss 

Effect Due to 
Inter-Training Interval Effect Due to Turnover        | 

Unit Size (Number of 
Members) 

Larger size increases effect of ITT 
on skills loss 

Larger size decreases effect of turnover 
on skills loss 

Number of Sub-teams in 
|| Formal Unit Structure 

Larger number of sub-teams 
increases effect of 1TI on skills loss 

Larger number of sub-teams increases 
effect of turnover on skills loss                 | 

Position Redundancy in 
| Formal Unit Stricture 

Greater redundancy decreases effect 
of m on skiUs loss 

Greater redundancy decreases effect of 
turnover on skills loss 

Number Equipment Items 
Used by Unit Type 

Larger number of equipment items 
increases effect of 1TI on skills loss 

Larger number of equipment items 
increases effect of turnover on skills loss 

Number of Unique 
Collective Tasks Performed 
by Unit Type 

Larger number of collective tasks 
increases effect of ITI on skills loss 

Larger number of collective tasks 
increases effect of turnover on skills loss 

Number of MOS-Unique 
Individual Tasks Performed 
by Unit Type 

Larger number of individual tasks 
increases effect of ITI on skills loss 

Larger number of individual tasks 
increases effect of turnover on skills loss 

Number of Leaders in 
Formal Unit Structure 

Larger number of leaden decreases 
effect of ITI on skills loss 

Larger number of leaders decreases          jj 
effect of turnover on skills loss                | 

tasks. The performance of tasks that include more steps (subtasks and standards) 
will be more affected by both ITI and turnover than will tasks that include fewer 
steps. When there are more steps in a collective task, there is more for unit 
members to learn and remember in order to successfully perform the task. 
Therefore, a larger absolute amount of information is lost per unit ITI, and with 
each member that leaves a unit, for tasks with larger numbers of steps. 

Rating of Established versus Emergent Nature of Task Performance.  This 
factor is concerned with the amount of variation that is possible in performing a 
collective task. Established tasks are always performed in about the same way, 
regardless of the conditions under which the task is performed. Emergent tasks are 
performed differently, depending on the conditions of task performance.  Emergent 
tasks usually have some sequence when they are performed, but the way in which 
the task is done can be very different from one occasion to another. 

Collective skills loss for tasks that are rated as more emergent is more affected by 
ITI and turnover than is the case for tasks that are rated as more established. More 
emergent tasks may require knowledge about how to perform the task under many 
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different circumstances, plus decision rules for choosing how to perform the task. 
More established tasks may only require knowledge about the sequence of steps. 
Therefore, there may be a larger absolute amount to be learned and remembered in 
order to perform more emergent tasks. With a larger absolute amount to be 
learned and remembered, a larger absolute amount of collective skills loss occurs 
per unit of ITI, with more emergent tasks. 

The information required for iask performance in more emergent tasks also may be 
possessed by fewer unit members (likely leaders) than that required for more 
established tasks. The loss of ~.ie member possessing this information for more 
emergent task« results in the loss of a larger proportion of the information then is 
the case for more established tasks. Therefore, the effects of turnover on collective 
skills loss are greater for more emergent than for more established tasks. 

3. Average Number of Sub-teams per AMTP Sub task.  This factor is concerned 
with the number of sub-teams into which a unit task-organizes to perform a 
collective task. Tasks where units divide into larger numbers of sub-teams will 
experience more collective skills loss as a result of both ITI and turnover than will 
tasks where fewer sub-teams are formed.  The more sub-teams involved in 
performing a collective task, the more there is for unit members to learn and 
remember about the different sub-teams, their membership, and the relationships 
and dependencies between the sub-teams.  For collective tasks involving more sub- 
teams, a larger absolute amount of information is lost per unit of ITI or turnover 
than is the case for tasks involving fewer sub-teams. 

4. Number of MOS-Unique Individual Tasks Required in Performing Collective 
Task. Collective tasks that involve performing larger numbers of individual tasks 
will experience more skills loss as a result of both ITI and turnover than will 
collective tasks that involve fewer individual tasks. Each individual task performed 
adds information about when, by which members, and how the task is porformed in 
context of the collective task, to the pool of information unit members must learn 
and remember.  This increases the absolute amount that must be learned and 
remembered by the unit at large and by individual unit members. Therefore, larger 
absolute amounts of information are lost per unit of ITI for collective tasks that 
involve performing more individual tasks. The loss of each unit member to 
turnover also represents a loss of a larger amount of information, for collective 
tasks that involve performing larger numbers of individual tasks. 

5. Rating of Coactive verus Interactive Nature of Task Performance.  Coacti/e 
tasks are those where unit members all do qualitatively the same or very similar 
activities throughout performance of the task, under more or less centralized 
direction. Interactive tasks are those where different unit members or sub-teams do 
qualitatively different activities at the same time during task performance, with 
multi-directional communication between unit members who do different activities. 
Collective tasks that are rated as more interactive experience more collective skills 
loss due to ITI and turnover than those that are rated more coactive. Performing 
interactive tasks requires that unit members learn and remember information about 
the task-organization of the unit, the division of responsibilities between unit 
members and sub-teams performing different types of activities, and task-specific 
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communication patterns and modes. Coactive tasks involve much less to learn and 
remember. Therefore, both ITI and turnover result in larger amounts of collective 
skill loss for collective tasks that are rated as more interactive. 

6.     Rating of Potential for Compensating for or Correcting Errors in Task 
Performance.  Collective tasks differ in the extent to which unit members can 
compensate for inadequate performance on the part of other members, and to which 
leaders can correct errors by redirecting task performance. Collective tasks where 
the potential for compensation or correction in task performance is less will 
experience greater effects on performance as a result of both ITI and turnover than 
will tasks where the potential for compensation or correction is greater. This u 
because compensating for or correcting J »sk performance errors tends to counter the 
deterioration in performance that results from collective skills loss. 

These factors are evaluated for collective tasks from analyses of the collective task descr ptions that 
appear in T&EOs in the AMTPs.  A summary of the factors and hypotheses about how they affect 
collective skills loss via ITI and turnover is presented in Table 5. 

Table 5 

Factors in Collective Task Categorization Scheme 

- 

Factor 

Hypothesized Effect of Factor on                        i 
Collective Skills Loss                                 | 

Effect Due to 
Inter-Training Interval Effect Due to Turnover 

Number of Subtasks and 
| Standards 

Larger number of steps increases effect 
of ITI on skills loss 

Larger number of steps increases 
effect of turnover on skills loss 

Established versus 
| Emergent Rating of Task 

More emergent rating indicates larger 
effect of ITI on skills loss 

More emergent rating indicates larger 
effect of turnover on skills lots 

Average Number of Sub- 
teams per Subtask 

Larger number of sub-teams per 
subtask increases effect of ITI on skills 
loss 

Larger number of sub-teams per 
subtask increases effect of turnover on 
skills loss 

Number of MOS-Unique 
Individual Tasks Performed 

L-.rger number of individual tasks 
increases effect of ITI on skills loss 

Larger number of individual tasks 
increases effect of turnover on skills 
loss 

Coactive versus Interactive 
Rating of Task 

More interactive rating indicates larger 
effect of ITI on skills loss 

More interactive rating indicates 
larger effect of turnover on skills loss 

Rating of Potential for 
Compensation or 

1 Correction 

Less rated potential indicates larger 
effect of ITI on skills loss 

Less rated potential indicates larger 
effect of turnover on skills loss 
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Specific-Team Factors. Three factors were selected for predicting the relative effects of time since 
training on collective task performance for specific units (i.e., Second Platoon, B Company). 
Although these factors were not applied in this research, they are presented here for completeness. 
The factors are: 

1. Aptitude. Units whose members possess higher general aptitude, as measured by 
the Armed Forces Qualification Test (AFQT), will experience less collective skills 
loss per unit ITI than will unit having lower-aptitude members. Higher-aptitude 
personnel typically learn to criterion more rapidly and retain more learned material 
over a given ITI (Hall, Ford, Whytten, and Plant, 1983; Vineberg, 1975; Black, 
1980).  A measure for this factor should reflect both the average level of aptitude in 
a unit and the highest level of aptitude among unit members (Williams and 
Stemberg, no date). 

2. Turnover Rate. This factor reflects the experience of unit members in performing 
collective tasks as a constituted unit.  It therefore is an indirect measure of the 
extent to which unit members may have acquired collective skills through working 
together as a unit. Higher turnover rates are associated with lower levels of 
potential for acquiring collective skills. If fewer collective skills have been 
acquired by unit members, the effect on performance is similar to that produced 
through forgetting. 

3. Overall Experience.   As a result of experience in performing collective tasks as a 
member of many units, soldiers may overlearn some components of collective 
skills. Such overlearning makes the learned skills highly resistant to forgetting 
(Farr, 1986; Lane, 1986). We propose that the overall experience of unit members 
as soldiers reflects the extent to which this takes place.   More experienced unit 
members may have overlearned more collective skills components and, hence, have 
greater resistance to forgetting them.   This means that units with more experienced 
members, overall, may be less affected by collective skills loss as a result of ITI. 
A measure for this factor should reflect both the average level of experience among 
unit members and the highest level of experience in the unit. 

As mentioned, these factors were not applied in the research. A possible use of these factors, or 
some combination of them, would be to identify units that most require training to develop collective 
skills. Lower aptitude, higher turnover rates, or less overall experience may indicate units that are 
more in need of training to build collective skills, or that will be more affected by ITI and should 
therefore train more often. 

Applying the Factors 

After the factors were selected, procedures for applying each factor to categorize unit types or 
collective tasks were developed. The procedures for applying the unit type factors are 
straightforward. They require only counting quantities in TOEs and AMTPs, and simple arithmetic. 
More elaborate procedures had to be developed for applying the collective task factors. Three of the 
collective task factors required the development of rating scales (Established versus Emergent, 
Coactive versus Interactive, and Potential for Correction or Compensation in Task Performance).  A 
fourth factor (Average Number of Sub-teams per Subtask) required specific instructions and examples 
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for application. The instructions for applying each factor to categorize unit types and collective tasks 
are presented in Appendix E. 

Unit Type Factors. The unit type factors were applied to evaluate eight unit types on each factor. 
These included the five unit types listed above, plus the following unit types: 

1. Tank crews; 

2. MLRS Firing Sections; and 

3. MLRS Firing Platoons. 

Behavioral scientists who were familiar with the unit types evaluated the seven unit type factors, using 
the data sources for each unit type suggested in Appendix E. Raw scores from evaluating the unit 
type factors are presented in Table F-l, Appendix F. 

To simplify using and interpreting the predictions about the effects of ITI and turnover on 
collective skills loss, the raw scoring data for unit type factors were converted into "high" and "low" 
effects indexes. We did this by examining the distributions of each of the seven factors separately, 
and dividing them at the median. For each factor, unit types that were above the distribution median 
(with respect to the hypotheses above about the effects of the factor) were declared to have a "high" 
effect of ITI, turnover, or both. Unit types that were below the median were declared to have a 
"low" effect of ITI, turnover, or both. The results of this conversion are presented in Table F-2, 
Appendix F, for the eight unit types. 

We then combined the predictions about the effects of the seven separate factors to give an 
index of the overall predicted effects of ITI and turnover for each unit type. This was done by 
counting the number of times each unit type was declared to have a "high" effect with respect to ITI 
or turnover. This gave a number ranging from 0 to 12. (The hypotheses about the effects of the 
number-of-members factor on ITI and turnover are contradictory. This factor therefore does not 
contribute to the unit-type effect index. This is why the index score cannot be more than 12.) We 
interpret this number as a prediction of the relative amount of effect on collective skills loss of ITI 
and turnover for a unit type. It is an ordinal number. The results of combining the effect predictions 
for the separate factors are given for the eight unit types in Figure F-3, Appendix F. We will 
subsequently refer to these numbers as Unit Type Effect Predictions, or UTEP. In practical terms, 
we predict that the larger the UTEP score assigned to a unit type, the larger will be the effects on the 
performance of the unit type of collective skills loss as a combined result of ITI and turnover. This 
means that unit types that receive larger UTEP scores may need more frequent practice to sustain 
collective skills, once the skills are initially acquired. In accordance with the other interpretations of 
the unit type categorization scheme, larger UTEP scores for unit types can also mean that more 
training may be necessary to initially develop collective skills, and that collective performance overall 
may be more difficult for a unit type. 

Collective Task Factors. We used a similar process to evaluate the collective task factors. Only 
collective tasks performed by the five unit types of primary interest were evaluated. As mentioned 
earlier, only a subset of the tasks listed in the AMTPs for these five unit types were evaluated. This 
is because die task descriptions in the AMTPs for some tasks were not sufficiently clear or detailed 
for applying all six collective-task factors. The tasks that were excluded for this reason are listed in 
Appendix A for each unit type. 
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SMEs who were familiar with the unit types and the collective tasks they perform evaluated 
each factor for the collective tasks. These were some of the same SMEs that performed the 
estimation task discussed earlier. Referring back to Table 2, the SME listed as #1 evaluated the 
factors for Armor Platoon Tasks.  SME #3 evaluated the factors for Mechanized Infantry Platoon and 
Squad Tasks. SME #5 evaluated the factors for Light Infantry Platoon and Squad tasks. Raw data 
from the evaluation of the factors for each task is presented in tables in Appendix F. A cross- 
reference of unit types and the Appendix F tables in which these raw data are found in presented in 
Table 6. This Table also cross-references the Appendix F tables where summary "high" and "low" 
scoring for each factor, and combined collective skill loss predictions for collective tasks, are found. 
Developing this scoring is discussed in the next two paragraphs. 

Table 6 

Cross-Reference for Collective Task Factor Evaluation Data 

Unit Type Raw Scoring Data 
"High- and "Low- 

Summary Data 
Combined ITI and 

Turnover Effect 

Light Infantry Platoon Table M Table F-5 Table F-6 

Mechanized Infantry Platoon Table F-7 Table F-8 Table F-9 

|              Armor Platoon Table F-IO Table F-11 Table F il 

Light Infantry Squad Table F-13 Table F-I4 Table F-15 

|    Mechanized Infantry Squad Table F-16 Table F-17 Table F-18               | 

We developed summary "high" and "low" judgments about the collective task factor scores in 
the same way as for unit types. However, the score distributions for collective tasks for each unit 
type were developed and examined separately. The "outpoints" for dividing the distribution for each 
factor into "high" and "low" regions were also chosen separately for collective tasks for each unit 
type. This was done so as to initially have the unit type and collective task factors be scored as 
independently as possible.  "Cutpoints" for the factors were always values near the median of the 
distributions. We sometimes deviated from the exact median to avoid assigning the same numerical 
score on a factor to both "high" and "low" effect categories. The same "outpoint" values were used 
across all unit types for four of the factors:  Number of Subtasks and Standards; Established versus 
Emergent rating; Coactive versus Interactive rating, and rating of Potential for Compensation or 
Correction. Different "outpoints" were used for each unit type for the factors Number of Sub-teams 
per Subtask and Number of Individual tasks. For the latter two factors, the distributions of raw 
scores were very different from unit type to unit type. On the other four factors, the distributions 
were similar across unit types. The "high" and "low" effect declarations for ITI and turnover for 
each collective task are given in the Appendix F tables referred to in Table 6. 

The "high" and "low" declarations for the separate collective task factors were combined to 
give an index of the overall predicted effects of ITI and turnover for each collective task.    This was 
done by counting the number of times each unit type was declared to have a "high" effect with 
respect to ITI or turnover. This gave a number ranging from 0 to 12. We interpret this number as a 
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prediction of the relative amount of effect on collective skills loss of m and turnover for a collective 
task. It is an ordinal number. The results of combining the effect predictions for the separate factors 
are given in the Appendix F tables referenced in Table 6. These numbers will be referred to in the 
rest of this report as Collective Task Effect Predictions, or CTEP. In practical terms, we predict that 
the larger the CTEP score assigned to a collective task, the larger will be the effects on task 
performance of collective skills loss as a combined result of ITI and turnover. This means that 
collective tasks assigned higher CTEP scores may require more frequent retraining to sustain the 
collective skills needed for proficient task performance. It can also mean that collective tasks 
assigned higher CTEP scores are more difficult to perform, or require more training to initially 
develop needed task-specific collective skills. 

Validating the Predictions from the Categorization Schemes 

Individual-factor evaluations from both the unit type and collective task categorization 
schemes, and the UTEP and CTEP scores assigned to unit types and collective tasks, were validated 
against SME estimates of collective task performance change. Evaluations of collective-task and 
CTEP scores assigned to Light Infantry Platoon tasks were also validated against actual task 
performance data. This subsection describes how the validations were performed. 

Unit-type Factors and UTEP Validation 

We validated the individual-factor evaluations and the UTEP for each unit type against 
components of the regression equations that describe collective skills loss. This allowed us to 
compare the factors and the UTEP prediction against four different effects that were included in the 
regression equations: 

1. Collective skills loss (and performance decrement) associated with ITI; 

2. Collective skills loss (and performance decrement) associated with turnover among 
non-leader unit members; 

3. Collective skills loss (and performance decrement) associated with turnover among 
junior leaders in units; and 

4. Collective skills loss (and performance decrement) associated with turnover among 
senior leaders in units. 

To make these comparisons, we calculated the average B weight from the regression equations for 
each of the four effects listed above, across all collective tasks performed by each unit type, 
separately.  This gave a measure of the strength of each of the four effects for a unit type. These 
four values were then correlated with the raw data values for each unit-type factor, and with the 
UTEP score assigned to unit types.  Because we did not have SME performance estimate data on all 
eight unit types that were evaluated on the unit-type categorization scheme, only the five unit types 
listed earlier in this section were part of the analyses. Table 7 summarizes the analyses that were 
performed. 
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Table 7 

Summary of Analysis to Validate Unit Type Categorization Scheme 

n Each of These Unit Type 
Classification Factors 

UTEP Score 

Number of Members 

Number of Sub-teams 

Position Redundancy Measure 

No. of Equipment Items per Member 

Number of Collective Tarks 

Number of Individual tasks 

Number of Leaders 

was 
correlated 

against 

Each of These Characteristics of 
Regression Equations Based on 

SME Estimates 

Average B Weight for Effect of m 

Average B Weight for Effect of Non- 
leader Turnover 

Average B Weight for Effect of 
Junior Leader Turnover 

Average B Weight for Effect of 
Senior Leader Turnover 

Collective-Task Factors and CTEP Validation Against SME Estimate Data 

A similar analysis was performed to validate the collective-task factors and the CTEP value 
assigned to each collective task. In these analyses, B weights from the regression equations for each 
collective task were correlated against the raw data for each collective-task factor, and the CTEP 
value assigned to the task. Separate analyses were made for each of the five unit types. Table 8 
summarizes the analyses performed. 

Collective-Task Factors and CTEP Validation Against Actual Performance Data 

The isolated collective-task factors and the CTEP assigned to collective tasks were also 
validated against actual Light Infantry Platoon task performance. The performance data used for 
validation were derived from records of Light Infantry Platoons' performance during rotations to the 
Joint Readiness Training Center (JRTC). Performance data were obtained from 12 unit rotations to 
the JRTC, and Light Infantry Platoon performance data were extracted from the master data sets for 
analysis. A total of 1766 Platoon collective task performances were available across the 12 rotations. 
Of these, o'Jy 1230 corresponded to collective tasks for which collective-task factor evaluations and 
CTEP are available. These 1230 tack performances were the criterion data set for our analyse^. 

Two performance variables were derived. The first, derived for all 1230 task performances, 
is simply the ratio of task steps scored as "GO" over those evaluated for a task performance. Scores 
on this variable can range from 0 to 1. The second performance variable differentially weights 
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Table 8 

Summary of Analyses to Validate Collective Task Categorization Scheme 

For Each Unit Type Separately, 

Each of These Collective Task 
Classification Factors 

CTEP Score 

Number of Subtasks & Standards 

Established versus Emergent Rating 

Number of Sub-teams per Subtask 

Number of Individual Tasks 

Coactive versus Interactive Rating 

Rating of Potential for Correction or 
Compensation in Task Performance 

was 
correlated 

against 

Each of These Components of 
Regression Equatio.is Based on 

SME Estimates 

B Weight for Effect of ITI 

B Weight for Effect of Non-leader 
Turnover 

B Weight for Effect of Junior Leader 
Turnover 

B Weight for Effect of Senior Leader 
Turnover 

subtasks that are critical, or are leader subtasks (per T&EO task descriptions). Subtasks that are both 
critical and leader subtasks were assigned a weight of 4, if scored "GO." Subtasks that are only 
leader subtasks, or only critical, were assigned a weight of 2, if scored "GO." "Ordinary" subtasks 
were assigned a weight of 1, if scored "GO." Subtasks scored "NO GO" were assigned a weight of 
zero. The subtask weights for each task performance were summed, and the sum divided by the 
number of subtasks scored. Values on this variable can range from 0 to 4. Because of missing 
information about whether subtasks were critical or leader subtasks, the weighted performance 
variable was derived for only 859 task performances. Table 9 shows the collective tasks included in 
the analyses for the two performance variables, and the number of task performances included for 
each variable, by task. 

We performed two different analyses using these data. The first analysis used median tests 
(Siegel, 1956), using CTEP and the "high" versus "low" declarations on each of the six isolated 
collective task factors as grouping variables, in separate analyses. The objective of these statistical 
tests was to determine whether there are relationships between the CTEP and the isolated collective- 
task factors on the one hand, and task performance on the other. We expected to find that larger 
values of CTEP, and "high" effect declarations on isolated collective-task factors, would be related to 
lower levels of collective task performance. 

We also computed correlations between the CTEP scores for collective tasks and the 
performance variables. The correlations supplement the results of median tests by providing an 
estimate of the strength of the relationship between CTEP and the performance scores. 
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Table 9 

Tasks Included in JRTC Validation Database Analyses 

Task Title 

Number of 
Cases for 

Unweighted 
Variable 

Number of 
Cases for 
Weighted 
Variable 

Conduct Helicopter Movement 113 111 
Perform Raid 23 4 

| Perform Point Ambush 57 17            | 
1 Overwatch/Support by Fire 23 9 

1 Occupy Patrol Base 108 104 
| Conduct Passage of Lines 6 _ 

Perform Linkup 49 13 
Infiltrate/Exfiltrate 43 14 
Occupy Assembly Area 90 44            | 
Breach Obstacles 25 24            | 

|| Assault 93 93 
Move Tactically 251 194 
Reconnoiter Area 28 28           | 
Reconnoiter Zone 23 23 
Reconnoiter Route 2 2            i 
Clear Trench Line 5 5 
Knock Out Bunker 21 2i     i 
Occupy Objective Rally Point 34 11 
Perform Anti-Armor Ambush 6 — 

Perform Hasty Ambush 6 5            1 
Occupy OP/Perform Surveillance 33 33 
Employ Fire Support 122 49           | 

| Construct Obstacles 38 37 
Perform Area Ambush 11 4 
Conduct Aerial Resupply 10 4 
Defend Against Air Attack 10 10 

TOTAL 1230 859 
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Analyses of JRTC Data Against SME Data. The Light Infantry Platoon JRTC performance data 
were also compared to predictions using the SME-based regression equations. For the collective tasks 
on which JRTC performance data were available, we computed a performance prediction using the 
regression equation for each task. The same ITI and turnover values were used to compute the 
prediction for each collective task. For the computations, the ITI used was three months, and 
turnover was 33 percent in each of the three personnel categories. We correlated the performance 
predictions from the regression equations with both the unweighted and weighted JRTC performance 
measures for the same tasks. This gave an estimate of the agreement between JRTC performance 
data and the SME estimates. 

Analyses to Explore Simplifying User Guidance 

As mentioned earlier, one of the purposes of developing the categorization schemes for 
collective tasks was to attempt to simplify user guidance for applying predictions from the regression 
equations. If the same regression equation can be used to make predictions for more than one task, it 
can reduce the amount of information that must be presented to unit training planners, making the 
guidance more simple to use. We performed a series of analyses to determine if this is possible. 

Discriminant Analysis. We hypothesized that the numeric scores provided by the CTEP and the 
isolated collective-task factors could provide a rationale for using the same regression equation for 
multiple tasks. To test whether this was the case, we performed discriminant analyses using the 
CTEP scores and isolated factor "high" and "low" declarations for the six collective-task factors as 
grouping variables. The analyses used the B weights for ITI and the three turnover variables from 
the regression equations as predictor variables. The analyses were performed for the collective tasks 
of each unit type separately. Thirty-five analyses were performed (seven for each of five unit types). 
Only one discriminant function was computed in each analysis, because interpreting results is 
sometimes difficult when more than one discriminant function is computed. 

Predictor variables were not forced into the discriminant function equations. They were 
added to each equation in a stepwise fashion, based on making a statistically significant increase in the 
amount of variance accounted for between groups (as defined by the grouping variable in use). 

Collective task group membership, as predicted by the discriminant function computed in each 
analysis, was computed and compared with actual group membership established by the grouping 
variable in use in the analysis. Of special interest was the overall proportion of collective tasks 
placed in the "correct" grouping categories by each discriminant function. This provides a simple 
decision rule as to whether the same regression equation can be used for the collective tasks in each 
category, as defined by the CTEP score or an isolated collective-task factor. The predictor variables 
that contributed to each discriminant function were also identified and examined for all 35 analyses. 

Cluster Analyses. We also used another analytic approach to determine whether it is possible to 
predict collective skills loss for more than one collective task using the same regression equation. 
This was cluster analysis. This procedure was used to identify similarities between the regression 
equations for collective tasks for each unit type, without considering the CTEP score categories or 
"high" and "low" declarations on the isolated collective-task factors. The regression equation B 
weights for ITI and the three turnover personnel categories were used as predictor variables for these 
analyses. In this case, all four predictor variables were forced into each analysis, because we wanted 
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to examine the total similarities between the regression equations for different collective tasks. 
Collective tasks for each of the five unit types were analyzed separately. 

The cluster analyses were followed-up by making and comparing plots of predicted 
performance for pairs of tasks that were identified as having similar regression equations by the 
cluster analysis procedure. This provided a "common sense" evaluation of the results of the 
statistical comparison between regression equations made by the cluster analysis procedure. 
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RESULTS 

This section of the report discusses the regression equations developed to predict collective 
skills loss and collective task performance.  Also in this section are the results of validating the unit- 
type and collective-task categorization schemes. 

The Regression Equations 

For all 23S tasks, linear regression equations were adequate to describe the data. That is, no 
exponential or power terms were needed to account for the maximum amount of variance between the 
SME performance estimates and the predictor variables. This is shown by the achieved multiple 

Table 10 

Selected Statistics of Coefficients of Multiple Correlation for Regression Equations 

i                       Unit Type Average 
Multiple r 

Minimum 
Multiple r 

Maximum 
Multiple r 

Armor Platoon .98 .93 .99 

Mechanized Infantry Platoon .98 .94 .99 

Light Infantry Platoon .96 .59 .99 

Light Infantry Squad .97 .82 .99 

Mechanized Infantry Squad .99 .96 »     1 
correlation values in Table 10. The regression equations follow the general model in Equation 1. 

Yp = C + Bfr + BjCg+BjXj + BHXH Eq. 1 

In this equation, fp represents the predicted performance of a unit on a collective task. This 
can be thought of as the probability that the unit will be evaluated as Trained, or T" if it performs 
the task under the existing conditions of 1TI and turnover. The term C is the regression equation 
constant. The B terms are the weights, or coefficients, that are applied to raw 1TI and turnover data 
to make the performance prediction. B, is the weight for ITI, Bs is the weight for senior leader 
turnover, fi, is the weight for junior leader turnover, and BM is the weight for non-leader unit 
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member turnover. The x terms in the equation are the ITI and turnover data that are used to make 
the performance prediction, x, represents the value of ITI, and should be expressed in months, as an 
integer. xs, Xj, and xM are respectively the values of turnover for senior leaders, junior leaders, and 
non-leader unit members. These should be expressed as decimal percentages {i.e., 33 percent 
turnover should be expressed as .33). Equation 2 gives an example of applying the general equation 
model shown in Equation 1. Here, we use the equation for the collective task Clear Building, 
Performed by Light Infantry Platoons. For this example, we assume an ITI of four months, and 
turnover of 50 percent, 30 percent, and SO percent among senior leaders, junior leaders, and non- 
leader unit members, respectively. Predicted performance {fP) is .86932. 

tf = 1.03975 + (-.01858)(4) +(-.03503)(.5) +(-.13565)(.3) +(-.07581)(.5) 

t, = 1.03975 + [ (-.07432) + (-.01752) + (-.04069) ■»■ (-.0379O) ] -   2 

f, = 1.03975 - .17043 

YF = .86932 

The regression constant C and B weight coefficients for the equations for each collective task 
are found in tables in Appendix G. Note that all B weights in these tables have negative signs—they 
represent performance decrements as a result of ITI and turnover. This is as expected. The 
coefficient of multiple regression R2 is also given for each collective task in these tables. At the end 
of the columns for turnover B weights in the tables are the largest valid values for turnover that 
should be used with the equations for a unit type's collective tasks. These are the largest percentage 
values for turnover in each personnel category that were included in the SME estimation task 
scenarios. They represent total turnover for a personnel category, rather than a turnover rate. For 
example, if 60 percent turnover were listed as the largest valid value for a personnel category, then 
the regression equations in the table should be used to predict collective task performance for no more 
than 60 percent total turnover for that personnel category during the ITI of interest. 

Plots from applying the regression equations for all 235 tasks are presented in Appendix H. 
These are included to allow visual comparison of the differences in the effects of ITI and turnover 
between tasks. Plots are shown for 5, 10, IS, 20, and 25 petcent per month turnover rates, and 1 to 
6 month ITIs, in Appendix H   The plots for the 15 percent turnover rate are shown out to only four 
months, and the plots for the 20 and 25 percent rates are shown only out to three and two months, 
repectively. This is because of the limited amount of total turnover that was included in the SME 
estimation scenarios.  An example plot is shown in Figure 8. 

Evaluation of Terms Absent In Some Equations 

While a majority of the regression equations contain all five terms shown in Equation 1, in 
some cases equations contain fewer terms. The "missing" terms are always one or more of the 
turnover-effect terms. All equations contain a term for ITI. We examined the equations with 
"missing" terms, and the collective tasks with which they are associated, to attempt to find reasons 
for this. The tasks for each unit type that had "missing" terms are listed in Table 11. 

We examined the differences between terms that were included in the equations. The 
equations for each unit type were divided into sets of paired groups: those that contained the term 
that was "missing" in others, and those that lacked a particular term {e.g., a term for the effect of 
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Figure 8. Example plot of predictions from regression equations. 

senior leader turnover).  We then computed means and standard deviations for each term that was 
present in the equations of both groups {i.e., for all but the "missing" term), and performed /-tests to 
determine if the means differed. The results are summarized in Table 12. 

For collective tasks performed by Armor Platoons, the equations for three of the 64 tasks 
lacked a term for non-leader member turnover. Compared with the 61 equations that contained a 
non-leader turnover term, these equations contain larger effects due to senior leader turnover and ITI. 

Twenty-four of the 58 equations for Mechanized Infantry Platoon collective tasks lacked a 
term for non-leader member turnover. No statistically reliable differences in other equation terms 
were found between the 34 equations containing non-leader turnover term-, and those that did not 
contain such terms. 

For collective tasks performed by Light Infantry Platoons, the equations for 13 of 45 tasks 
lacked a term for non-leader member turnover. These differed from the equations for the 32 tasks 
that did contain such terms, in that tasks without non-leader turnover terms had smaller regression 
constants and smaller effect:- due to ITI. The equations for four collective tasks performed by Light 
Infantry Platoons .acked terms for senior leader turnover. Compared to equations for the 41 tasks 
that did contain such terms, these four equations contain somewhat larger effects due to non-leader 
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Table 11 

Collective Tasks Whose Equations Do Not Contain All Possible Terms 

Unit Type 
Term 

"Missing" 
Tasks for Whose Equations the Term is "Missing" 

Armor Platoon 
Non-Leader 

Member 
Turnover 

Rerfotra T«CTio»l PIOBiat 
raTTOtn nvoonDM 

Mechanized Infantry 
Platoon 

Non-Leader 
Member 
Turnover 

/ 
Cl     i Fonmiion (Mouaad) 
Conaucl Aerial RMupply 
Conduct Ami-Aniior Amfawh 
Condua Fire ud Mowmnt 
Ccndud Pout AnbuM 
Conduct Scmn/Guud Opcnücot 
Dianpis (Mounled) 
EnplMt Huly PraHcüw Minefield 
EiubUtb Objadhw RaUy Mai 
EMafclUPMral BM* 

Knock OU BunkDr 
Miinuin Opemion Socurily 
Prqare fof ComhM 
React to Ambwh 
Rad to Ccnuc* 
■UM ID Direct Fire/ATOM 
React lo Nuclear Attack 
RaimilniaMllin and Security 
Reoomoiler Objecth» 
Reoonoiler Zone 
Rafen 
St^jpon by Fin 

Light Infantry Platoon 

Non-Leader 
Member 
Turnover 

Conaolidate and Reorjanize 
Defend A»aimt Ail Attack 
Oeavy Objective Rally Mm 
Perform Aerial Rcaupply 
Mrfana Boat Movcmeni 
IxrfoTni Heuoopter MOWMBBOI 

Prepare for Cbemiaal Attack 
Prepare CM Cdmbal 
Prepare for Nuclear Attack 
Recomoiler Ana 
RaonBoitar Zone 

Senior Leader 
Turnover 

Clear Trench Urn 
Occupy Aaaambly Ana 
Perfonn Link-i4> 
Prepare for Nuclear Attack 

Non-Leader 
Member 
Turnover 

Conaolidate and Reorganiaa 
Defend Aiaimt Air Attack 
Perform Boat Mowanaal 
l^rfonn Tactical Road March 
Prepare for Conbat 

Light Infantry Squad 
Junior Leader 

Turnover Occupy Mimbly Ana 

Senior Leader 
Turnover 

Defend Atainat Air Attack 
Dinnttt» 
Maintain Operetione Security 
Perfonn a Piaiaga of Linee 
Perform Tacdoal Road Marcta 

Mechanized Infantry 
Squad 

Non-Leader 
Member 
Turnover 

Conduct Aerial Reaupply 
Conduct Anti-Armor Ambuab 
Conduct HcUoop«er MownK» 
Conduct a Plaian of Lin» 
Eatabliah Objective Rally Poin 
Plan A Control Combat Operaliona 
Raconoiler Objective 

turnover and 1T1, but somewhat smaller effects due to junior leader turnover. 

Five of the 38 equations for collective tasks performed by Light Infantry Squads lacked terms 
for non-leader member turnover. Compared to the other 33 equations, these five contained smaller 
regression constants and smaller effects due to ITI.     Five equations for Light Infantry Squad 
collective tasks lacked senior leader turnover terms. The other terms in these equations did not differ 
statistically from the corresponding terms in the other 33 equations. Two equations for Light Infantry 
Squad collective tasks lacked junior leader turnover terms. The terms in these equations were no 
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Table 12 

Statistical Comparison of Regression Equation Terms—"Missing" Terms Equations 

UnkType 
Tenn 

•MiMiiif- 

Tenn* 
Stiiuiici for TMIU WIKMC 

EquaUom Have Tenn 
Slaliuict for TMIU Who« 

Equetion« L»ck Term 
Vtiueofl 

Signifi- 

cance of ( 

Mom i.d. Mew i.d. 

Turotrver 

C .97U .038 .«384 Mi 1J2 NM 

|     Armor Platoon s -.2044 .073 -.3071 .090 2.35 .022 

I -.0287 m -.0398 .01« 2.14 .03« 

Non-le-der 
Memht- 

Tumav» 

c .909 XM .9301 .024 1.75 HI» 

bfuuy PUWOB 

s -.2413 .100 -.2714 .051 1.34 N/S 

I ■ lOM .041 ■.1092 .033 0.0« N/$ 

I -.0430 .013 -.0390 .010 •0.95 N/S 

Uibhfouy 
i              PUloon 

NOD-lMdW 
Member 

Tuivnwf 

c 1.0453 .014 1.0275 .00« 4.29 <.00l 

s -.043« .023 •.04«2 .024 0.07 N/S 

J .0991 .024 -.0923 .017 ■0.90 N/S 

, -.0224 .009 -.0171 .005 ■2.80 .008 

Senior LMdcr 
Turnover 

c 1.0391 .013 1.0432 .019 ■0.43 N/S 

J -.0990 .022 -.0779 .010 ■3.43 .013 

M •059« .029 -.0895 .028 l.W N/S 

, -.0218 .008 -.0273 .010 1.23 N/S 

Uthllnfmlry 

Turnover 

c 1.0397 .012 1.0224 .011 3.09 .004 

s -.0493 .013 -.0479 .011 ■0.18 N/S 

J ■ OMO .030 -.0708 .031 0.12 N/S 

, •.OQQO .005 -.0113 .005 ■3.5« Ml 

Senior Le«fcr 
Turnover 

c 1.03(4 .012 1.0310 .01« 1.» N/S 

J -.0723 .029 -.0503 .030 -1.55 N/S 

M -.1032 .03« -.09S2 .057 ■0J1 N/S 

1 -.0193 .00« -.0159 .008 -1.22 N/S 

linorLMkr 
Tumom 

c 1.0371 .013 1.0425 .010 ■0J8 N/S 

s ■ 049« .013 -.0427 .00« -.74 N/S 

M -.100« .037 -.1331 .035 1.22 N/S 

, ■0188 .00« -.0204 .007 OJt N/S 

Mechuiioi 
NoB-lMhr 

Tumower 

c .93«! .042 .947« .OS -.<« N/S 

s -.0544 .021 -.0563 .017 0.22 N/S 

J ■0451 .023 -.0384 .013 -.81 N/S 

I 0399 .052 -.0281 .00« -.59 N/S 

C—conilut; S—Senior Leader, I—Junior Leader, M—Non-leader, I—ITI 
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different than the corresponding terms in the remaining 36 equations. 

Seven of 30 Mechanized Infantry Squad tasks' equations lacked terms for non-leader member 
turnover. The terms contained in these equations were not statistically different from the 
corresponding terms in the other 23 equations. 

Examining the specific tasks for which regression equation terms were "missing" across unit 
types, along with the statistical results above, we speculated that tasks where non-leader member 
terms were lacking might be those where leadership tasks are of paramount importance. Logically, 
these should be the tasks on which leader turnover would have a larger effect on collective skills loss 
and on performance. This speculation was reinforced when we examined the specific tasks that 
lacked senior or junior leader terms. To test this hypothesis, we compared the proportion of "leader" 
subtasks described in the T&EOs between collective tasks whose equations contained particular terms, 
and the tasks whose equations lacked the terms. Table 13 summarizes the results. 

Table 13 

Tests of the Proportion of "Leader" Subtasks for Equations With and Without Turnover Terms 

j     Unit Type Term 
"Missing" 

Proportion of 
"Leader" 

Subtasks for 
Equations 
Containing 

Term 

Proportion of 
"Leader" 

Subtasks for 
Equations Not 

Containing 
Term 

/-test statistic Significance 

Armor Platoon Non-leader 
Turnover .42 1.00 not testable would be 

<.001 

!     Mechanized 
!        Infantry 
{        Platoon 

Non-leader 
Turnover .45 .53 

1.14 
(d.f. = 56) >.10 

j!   Light Infantry 
|        Platoon 

Non-leader 
Turnover .42 .52 3.32 

(d.f. = 43) <.01 

Senior Leader 
Turnover .46 .43 0.40 

(d.f. = 43) N/S 

Non-leader 
Turnover .43 .44 0.14 

(d.f. = 36) N/S 

1   Light Infantry 
Squad 

Senior Leader 
Turnover 

.44 .41 0.36 
(d.f. - 36) N/S 

Junior Leader 
Turnover 

.44 1 
1.75 

(d.f. - 36) <.05 

Mechanized 
Infantry Squad 

Non-leader 
Turnover .35 .65 

2.78 
(d.f. - 28) <.01 
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While not completely consistent, the results in Table 13 support the hypothesis that equations 
for tasks that do not contain non-leader member turnover terms, and those that do contain leader 
turnover terms, are related to higher proportions of "leader" subtasks contained in the collective task. 
We believe that this means that SMEs are able to consistently and correctly differentiate between 
leader and non-leader turnover effects on collective task performance. This supports the validity of 
using the SME estimation approach for identifying the effects of turnover on collective task 
performance. 

ITI Effects in the Equations 

Table 14 presents statistics that describe the regression equation constants and B weight 
coefficients for ITI and turnover in the three personnel categories in regression equations, for each 
unit type. 

Table 14 

Descriptive Statistics of Regression Equation Terms for Five Unit Types 

1 
Statistic 

Equation Term                                        | 

Unit Type Constant B Weight 
for ITI 

B Weight 
for Senior 

Leader 
Turnover 

B Weight 
for Junior 

leader 
Turnover 

B Weight 
for Non- 

leader 
Turnover 

Annor Platoon 
Mean .9767 -.0292 -.2093 N/A -.0905 

t.d. .0381 .0090 .0764 N/A .0290 

Mechanized 
Infantry 
Platoon 

Mean .9582 -.0407 -.2539 -.1089 -.0651 

t.d. .0321 .0118 .0842 .0378 .0326 

Light Infantry 
Platoon 

Mean 1.0401 -.0223 -.0458 -.0972 -.0624     1 

t.d. .0149 .0085 .0231 .0221 .0298     | 

Light Infantry 
Squad 

Mean 1.0374 -.0189 -.0492 -.0693 -.1025 

t.d. .0129 .0059 .0126 .0300 .0369 

Mechanized 
Infantry Squad 

Mean .9393 -.0371 -.0548 -.0441 -.0527 

i.d. .0387 .0456 .0195 .0211 .0203 

Overall, the largest effects of ITI are in equations for the tasks performed by Mechanized 
Infantry Platoons and Squads. Other factors being equal, the equations predict that collective task 
performance change for tasks performed by these unit types will be about four percent per month. 
The largest amount of variability among the ITI effects in the equations is also found for these unit 
types. 
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Somewhat smaller effects of ITI are found in equations for tasks performed by Armor 
Platoons. About three percent per month performance change is predicted by the equations for these 
tasks. The variability in ITI effects is somewhat less than that for Mechanized Infantry unit types. 

The smallest ITI effects are found in equations for tasks performed by Light Infantry Platoons 
and Squads. For tasks performed by these unit types, the equations predict about two percent per 
month performance change. ITI effects in these equations are also the least variable. 

The ITI effects predicted by the equations are smaller than those that are typically found for 
individual tasks. Over all tasks, the predicted performance decrement is three percent per month. 
This corresponds to the rate of performance decrement for individual tasks that are not very easily 
forgotten (Rose, Radtke, Shettel, and Hagman, 1985; p. 40). 

Turnover Effects in the Equations 

We cannot directly compare the B weight coefficients for turnover effects as we did for ITI 
effects. This is because there are different amounts of turnover associated with the B weights in 
Table 14. To enable the same kinds of comparisons, ws computed the amount of performance change 
for each one percent change in each personnel category, for each unit type. This was ione by 
dividing the B weights from Table 14 by the turnover percentage for the appropriate personnel 
category, averaged over scenarios. The results are shown in Table IS. 

Table 15 

Raw Performance Effects of Turnover in Three Personnel Categories 

 u , . 

Effect on Performance of One Percent Turnover Among: 
Unit Type 

Senior Leaders Junior Leaders Non-Leader Members   | 

Armor Platoon -.004867 N/A -.001967 

Mechanized Infantry 
Platoon 

-.016927 -.003025 -.001713              i 

Light Infantry Platoon -.001991 -.004050 -.001642 

Light Infantry Squad -.003514 -.003647 -.002278 

1      Mechanized Infantry 
1                 Squad 

-.003914 -.000774 -.001351 

Since it is inconvenient to examine small decimal fractions like those in Table 15, we 
normalized the values in Table 15 by dividing each value in Table 15 by the smallest value in the 
table. This gives a direct indication of the relative magnitude of performance effects. The result is 
presented in Table 16. The next-to-last row and column in Table 16 contain averages of the values in 
the main body of the table. In the final row and column of Table 16, normalized values for the 
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averages for unit types and personnel categories, respectively, are given. These are based on the 
values in the next-to-last row and column, divided by the smallest value in that row or column. 

Table 16 

Relative Effects on Performance of Turnover in Three Personnel Categories 

Unit Type 

Relative Effect on Performance of a One 
Percent Turnover Among: 

Senior 
Leaders 

Junior 
Leaders 

Non-Leader 
Members 

Unit Type 
Means Normalized 

1     Armor 
|     Platoon 6.3 N/A 2.5 4.4 1.7 

Mechanized 
Infantry 
Platoon 

22.0 3.9 2.2 9.4 3.6 

Light 
Infantry 
Platoon 

2.6 5.2 2.1 3.3 1.3 

Light 
Infantry 
Squad 

4.6 4.7 2.9 4.1 1.6 

Mechanized 
Infantry 

1      Squad 
5.1 1.0 1.8 2.6 1.0 

Personnel 
Category 

Means 
8.1 3.7 2.3 

Normalized 3.5 1.6 1.0 

Turnover Effects for Armor Platoon Tasks. Across the 64 equations developed for Armor 
Platoon collective tasks, turnover among senior leaders has the largest effect on collective skills loss 
and task performance. This effect is more than twice as large as that for non-leader member 
turnover. 

Turnover Effects for Mechanized Infantry Platoon Tasks. Over the 58 equations for 
Mechanized Infantry Platoon collective tasks, senior leader turnover has by far the largest effect on 
performance. The influence of senior leader turnover on performance is almost six times that of 
junior leader turnover, and ten times that of non-leader turnover. In fact, the effect of senior leader 
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turnover for Mechanized Infantry Platoon task performance is more than three times as large as any 
other turnover effect in Table 16. 

Turnover Effects for Light Infantry Platoon Tasks. Across the 45 equations for Light Infantry 
Platoon collective tasks, junior leader turnover has the largest effect on performance. The effect is 
about twice as large as that of either senior leader turnover or non-leader turnover. 

Turnover Effects for Light Infantry Squad Tasks. Across the equations for 38 Light Infantry 
Squad collective tasks, junior leader and senior leader turnover have approximately the same amount 
of effect on collective skills loss and task performance. The effect of non-leader turnover on 
performance is about two-thirds that of senior or junior leader turnover. 

Turnover Effects for Mechanized Infantry Squad Tasks. In the equations for the 30 
Mechanized Infantry Squad collective tasks, senior leader turnover has by far the largest effect on 
task performance. It has more than five times the amount of influence on performance than junior 
leader turnover, and about three times that of non-leader turnover. 

Turnover Effects Across Unit Types. Examining the last column of Table 16, it is clear that 
collective tasks performed by Mechanized Infantry Platoons experience the largest amount of effect on 
performance due to turnover of those performed by the five unit types.  Much of the large difference 
between the effect for Mechanized Infantry Platoon tasks and tasks performed by other unit types is 
due to the disproportionately large amount of influence of senior leader turnover. The effects on 
performance of turnover in junior leaders and non-leaders are more similar in size to those found with 
tasks performed by the other unit types. There is no apparent reason for the very large differences in 
the size of the effect due to senior leader turnover between Mechanized Infantry Platoon tasks and 
tasks performed by other unit types. 

Among the other four unit types, the effects on performance due to senior leader turnover are 
similar, except for tasks performed by Light Infantry Platoons. Senior leader has only about half the 
effect on performance for this unit type as for other unit types. Again, there is no apparent reason 
this should be the case. 

Considering the effects of junior leader turnover on task performance, the effects across unit 
types are roughly similar in size, except for that found in tasks performed by Mechanized Infantry 
Squads. The effect of junior leader turnover for this unit type is about four times smaller than that 
found for other unit types. 

The effects of non-leader turnover on performance are roughly similar across unit types. In 
absolute terms, the largest effects are found for tasks performed by Light Infantry Squads and Armor 
Platoons. The smallest effects are for tasks performed by Mechanized Infantry Squads. However, 
the overall differences in the effect of non-leader turnover across unit types are much smaller than the 
differences across personnel categories. 

Turnover Effects Across Personnel Categories. Considering the last row of Table 16, it appears 
that senior leader turnover is the dominant element in affecting performance.  It has more than twice 
as much effect on performance overall as junior leader turnover, and more than three times the effect 
of non-leader turnover. Senior leader turnover has more influence on performance than turnover in 
the other two categories combined. Some of this difference is due to the very large value for senior 
leader turnover for Mechanized Infantry Platoons. 
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Discounting the data for Mechanized Infantry Platoon tasks, senior leader turnover accounts 
for about 45 percent of the effects of turnover on performance. Junior leader turnover accounts for 
about 35 percent of effects on performance, and non-leader turnover accounts for roughly 20 percent. 
This has implications for Army personnel management practices. To minimize the effects of turnover 
on performance, efforts should be made to maximize stability in leadership positions. 

Examining the differential influences of senior and junior leader turnover on performance 
across unit types, two patterns emerge. The first pattern is one where the effects of senior leader 
turnover on performance dominate those of junior leader turnover. For both Mechanized Infantry 
unit types, senior leader turnover has about four times as much influence on performance as does 
junior leader turnover. The second pattern is one in which junior leader turnover is a more dominant 
factor. For Light Infantry unit types, jinior leader turnover has the most influence on performance of 
turnover of turnover in any personnel category. However, for Light Infantry Squads' tasks, senior 
leader turnover has about as much influence on performance as junior leader turnover. For Light 
Infantry Platoons' tasks, senior leader turnover has only about half the influence on performance of 
junior leader turnover. 

Setting aside the differences in the relative influence of senior and junior leader turnover 
between the Light Infantry unit types, the existence of these patterns may imply something further for 
Army personnel management practices. There may be other unit types where turnover in senior 
leadership has a disproportionately large effect on collective task performance compared to the effects 
of junior leader turnover. More focused efforts should be made to stabilize the senior leadership in 
such unit types. 

Relative Magnitude of ITI and Turnover Effects 

To examine the relative magnitude of ITI and turnover effects on collective task performance, 
we computed the probability of receiving a "T" on task performance using the average effect (B 
weight) information across collective tasks in Table 14, and a common scenario. The scenario we 
used was a 4-month ITI, and 40 percent turnover in each personnel category. These are reasonably 
typical values for ITI and turnover (10 percent per month) in actual units. The results of the 
computations are shown in Table 17.  Note that these results do not correspond to particular collective 
tasks performed by the unit types. They are based on average effects in the regression equations. 

From Table 17, it is clear that ITI and turnover have approximately equal effects on 
performance under this scenario, for four of the five unit types. The relative effect of turnover as 
compared to the effect of ITI in this scenario is considerably lower for Mechanized Infantry Squads 
than for other unit types. As noted earlier, there is less effect of turnover on performance for this 
unit type than for others. 

Based on this example, we can generalize that the effect of 10 percent turnover on 
performance is roughly equivalent to that of one month without training. If this proves to be the case 
for other unit types, then the estimation methodology that we developed for this research can be 
simplified. Estimates of the effects of ITI or of turnover can be developed in a more straightforward 
manner, using many fewer scenarios per unit type than we used. This would make the application of 
such methods more cost-effective. This, in turn, would increase the probability that these methods 
would be used to develop enhanced guidance for training planners. 
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Table 17 

Effects Due to ITI and Turnover Under a Common Scenario 

Unit Type 
Regression 
Equation 
Constant 

Effect Due to 
4-Month ITI 

Effect Due to 
40 Percent 

Turnover in 
Each Category 

Likelihood 
of Receiving 
a "T" Rating 

of 
Performance 

|   Armor Platoon .9767 -.1168 -.1320 .7279       ] 

Mechanized 
Infantry Platoon 

.9582 -.1628 -.1883 .6071 

Light Infantry 
Platoon 1.0401 -.0829 -.0904 .8668 

Light Infantry 
1          Squad 1.0374 -.0756 -.0972 .8646 

Mechanized 
1   Infantry Squad 

.9393 -.1484 -.0668 .7241        ij 

Relationships Between ITI and Turnover Effects In the Equations 

We computed correlations between the B weights for ITI and the three turnover terms in the 
equations to identify relationships among the effects of ITI and turnover. The correlations were done 
for the equation terms for each unit type separately. Table 18 summarizes the correlations that 
achieved statistical significance. 

Significant correlations between equation terms were found in equations for four of the five 
unit types.  Only in the equations for Mechanized Infantry Squad tasks are the equation terms 
ir dependent. Examining Table 18, there are two qualitatively different kinds of relationships between 
terms: those between the ITI term and turnover terms and those between pairs of turnover terms. 

Eight of the 11 significant correlations are between ITI and turnover terms. And the size of 
the correlations between ITI and turnover terms is generally larger than that between pairs of turnover 
terms. This suggests that larger amounts of turnover increase, or potentiate, the effects of ITI on 
collective skills loss and task performance. This finding has implications for Army personnel 
management practices: when collective training is likely to be infrequent for a unit type, turnover in 
that unit type should be minimized as much as possible. This may result in better overall retention of 
collective skills in units of that type. The reverse is also true: when it is known that turnover will be 
high, it implies that more frequent opportunities for collective training should be provided. 

The relationships between junior and senior leader turnover terms in equations performed by 
the two Infantry Platoon types imply that it may be important to stabilize some leadership in units in 
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Table 18 

Statistically Significant Correlations Between Regression Equation Terms for ITI and Turnover 

Unit Type Correlation Between* r d.f. P 

Armor Platoon 
m NL .4524 62 <.001 

m SL .6715 62 <.001 

Mechanized 
Infantry 
Platoon 

JL NL .2838 56 .05 

JL SL .5439 56 <.001 

m JL .4817 56 <.001 

m SL .4247 56 <.001 

Light Infantry 
Platoon 

JL SL .3176 39 <.03 

m NL .4656 30 <.01 

m SL .4395 39 <.01 

Light Infantry 
Squad 

m NL .8398 31 <.001 

m SL .3141 31 <.05 

ITI = Inter-training Interval; SL = Senior Leader Turnover; JL = Junior Leader Turnover; NL = 
Non-Leader Turnover 

order to maintain collective skills. Larger values of turnover in one leader category seem to increase 
the effect on performance of turnover in the other category. As with these data, this may be more a 
factor in one unit type than in another. 

Validation of Categorization Schemes 

This subsection presents the results of the analyses to validate the categorization schemes 
classifying unit types and collective tasks on the relative amount of collective skills loss through the 
effects of m and turnover. First, analyses on the isolated unit type factors and the UTEP, using the 
SME retention data, are discussed. Next, validation of the isolated collective task factors and the 
CTEP against SME retention data are presented. Then, we discuss validation of the collective task 
factors and the CTEP against actual unit performance data, for Light Infantry Platoon tasks. Finally, 
we present the results of analyses that explore use of the categorization schemes to simplify user 
guidance. 
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Unit Type Factors and UTEP Validation 

We computed correlations between the B weights for the average values of the ITI and 
turnover terms in the regression equations, and the seven unit-type factors and the UTEP, across the 
five unit types. Ten of the 28 correlations achieved or closely approached statistical significance at 
the 95 percent level of confidence. These are summarized in Table 19. Note that all the correlations 
in Table 19 are negative. This means that increases in the isolated unit-type factors, or the UTEP, 
are related to larger average decrements in collective task performance in the equations predicting 
collective skills loss for a unit type. This is in accordance with our hypotheses about the unit-type 
factors and the UTEP: larger factor values indicate more collective skills loss for a unit type. 

Table 19 

Significant Correlations Between Unit-Type Categorization Variables 
and Average B Weights in Regression Equations for Unit Types 

|                         Correlations Between: r n P 

UTEP Senior Leader Turnover -.8218 .044 

Number of Members Junior Leader Turnover -.9094 .045         j 

Position Redundancy Junior Leader Turnover -.9204 .040 

|          Number of Sub-teams Junior Leader Turnover -.9208 .040 

!      Number of Collective Tasks Junior Leader Turnover -.9786 .011 

f             Number of Leaders Junior Leader Turnover -.8973 .051 

Number of Equipment Items per 
|                     Member Senior Leader Turnover -.7686 .064 

j      Number of Individual Tasks Senior Leader Turnover -.8277 .042 

Number of Equipment Items per 
j                     Member m -.8564 .032         j 

j      Number of Individual Tasks m -.8557 .032         j 

Each of the isolated unit-type factors is correlated with at least one of the equation terms. 
Two of the isolated factors—Number of Equipment Items and Number of Individual Tasks—correlate 
with both the senior leader turnover and 111 equation terms. The remaining five isolated factors all 
correlate with just the junior leader turnover term. The UTEP, a combination of the summary 
scoring on the isolated factors, correlated only with the senior leader turnover term in the equations. 
Interestingly, none of the unit-type factors or the UTEP correlated with non-leader turnover. This 
agrees with the result above, however, where non-leader turnover was shown to have a relatively 
minor amount of influence (20 percent of the overall effect due to turnover) in the regression 
equations. This supports our hypothesis that stability in leader positions is particularly important for 
collective skills retention and collective task performance. 
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These results show substantial support for the isolated unit-type factors as predictors of 
collective skills loss, but less support for the UTEP as a predictor. However, this analysis is based 
on only five cases.  Before making generalizations about the relationships between collective skills 
loss and the UTEP, similar analyses involving larger numbers of unit types are needed. 

Isolated Collective-Task Factors Validation Against SME Estimate Data 

We computed correlations between the isolated collective-task factors and the regression 
equation terms, for tasks performed by each unit type separately. Table 20 shows the correlations 
that achieved statistical significance at the 95 percent level of confidence. 

In equations for Armor Platoon tasks, larger ratings on the Established/Emergent factor were 
associated with larger effects due to senior leader turnover and ITI. Collective tasks with larger 
numbers of supporting individual tasks were associated with larger effects due to non-leader turnover 
and ITI.  And, tasks rated as more interactive than coactive were associated with larger effects due to 
non-leader turnover, senior leader turnover, and ITI. 

In Mechanized Infantry Platoon tasks' equations, only the Number of Individual Tasks factor 
was related to the magnitude of collective skill loss effects.  Collective tasks with larger numbers of 
supporting individual tasks had larger effects due to junior leader turnover, senior leader turnover, 
and ITI than those with fewer individual tasks. 

For Light Infantry Platoon tasks' equations, only the Number of Individual Tasks was related 
to specific effects in the equations. Collective tasks with larger numbers of supporting individual 
tasks were associated with larger effects due to non-leader turnover and ITI than those with fewer 
individual tasks. 

In equations for Light Infantry Squad tasks, we found some apparent contradictions with the 
predicted relationships between the isolated factors and the effects of turnover and ITI. The Number 
of Sub-teams per Subtask factor correlated with three of the regression equations' terms: non-leader 
turnover, junior leader turnover, and ITI. However, the correlations with non-leader turnover and 
ITI are positive, indicating a reverse relationship from that expected between of Number of Sub-teams 
per Subtask and these terms. Likewise, tasks' Coactive/Interactive ratings correlated with junior 
leader turnover and ITI, but the correlations were positive. Finally, rated Potential for Correction or 
Compensation correlated with non-leader turnover—also positively. Number of Individual Tasks 
correlated with non-leader turnover and ITI, in the expected direction. 

No significant correlations were found between the isolated factors and regression equation 
terms for tasks performed by Mechanized Infantry Squads. 

For the most part, these results are consistent, and support the validity of a subset of the 
collective task factors as predicting the relative magnitude of ITI and turnover effects in the regression 
equations. However, none of the correlations involving the Number of Subtasks and Standards factor 
achieved statistical significance. And, the one significant correlation involving rated Potential for 
Compensation or Correction was in the opposite direction from that we expected.  Somewhat mixed 
results were also found for tasks Coactive/Interactive ratings, since both statistically significant 
correlations involving this factor for Light Infantry Squad Tasks were positive, rather than negative. 
Finally, Light Infantry Squad task ratings of Number of Sub-teams per Subtask had mixed 
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Table 20 

Significant Correlations Between Isolated Collective-Task Factors 
and Regression Equation Components 

1         Unit Type Correlation Between: r N P         \ 

Annor Platoon 

Eatabliri; xt/Emerfeat Ratinf Senior Leader Turnover -.4754 64 <.001     1 

m -.3S20 64 <.oi     1 

Number of Individual Tiik» Non-leader Turnover -.2772 51 <.02       | 

Number of Individual Ta.k. Senior Leader Turnover . -.23 JO 61 KM 

Coactive/Interactive Ratini Non- leader Turnover -.2520 61 OJ 

Coactive/Inleractive Ratinf Senior Leader Turnover -.3097 64 <.01 

CoKtive/Interactive Ratinf m -.3016 64 cot 

!       Mechanized Infantry Platoon 

Number of Individual Taaka Junior Leader Turnover -.3509 51 <.01 

Number of Individual Tuka -.2201 58 <.05 

Number of Individual Tulu m -.3325 58 <.01       | 

Light Infantry Platoon 
Number of Individual Tank. Non-leader Turnover -.3218 44 <.03      || 

Number of Individual Taaka m -.3497 44 <.oi     1 

Number of Sub-teama per 
Subtek 

Non-leader Turnover .6426 33 < ooi     1 

Number of Sub-teama per 
Subtaik 

Junior Leader Turnover -.3065 36 CM 

Number of Sub-teama per 
Sjbtmk 

m .5116 38 < 001 

U|ht Infantry Squad Number of Individual Taaka Non-leader Turnover -.4213 33 <.01 

Number of Individual Taik» m -.4052 38 <.00l 

Coactive/Interactive Rating Junior Leader Turnover .3000 36 <.04 

Coactive/Interactive Rating m .2774 38 <.05 

Potential for Compemalion 
or Correction 

Non-leader Turnover .3266 33 <.04 

relationships with equation terms. From these findings, we claim qualified support for the isolated 
collective-task factors for predicting the relative size of effects due to turnover and ITI. The strongest 
support is found for tasks Established/Emergent ratings, the Number of Individual Tasks supporting 
collective task performance, and tasks' Coactive/Interactive ratings. 

It is interesting to note that the only findings that contradicted our expectations were for Light 
Infantry Squad tasks' equations, and that no significant correlations were found for Mechanized 
Infantry Squad tasks' equations. It would appear from these results that the categorization scheme for 
collective tasks may be more appropriate for Platoon tasks than for Squad tasks. Some of the reason 
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for this apparent result may be statistical artifact. Both Squad unit types' equations have somewhat 
less variability in B weights for equation terms than do equations for Platoon unit types' tasks. Also, 
the variability of the isolated collective-task factors for Squads' tasks is somewhat lower than that for 
the Platoons unit types' tasks. Finally, there are fewer collective tasks for either Squad unit type than 
for any of the Platoon unit types. The combination of lower variability on the individual variables 
and a smaller number of cases makes it more difficult for analyses to achieve statistical significance, 
even if correlations are of the same magnitude. We speculate that this may be the case here. 

CTEf* Validation Against SME Estimate Data 

We have separated the discussion of validating the CTEP from that for the isolated factors, 
because we were able to conduct some interesting follow-up analyses to the basic CTEP correlations 
that are not meaningful with the isolated factors. We first performed correlation analyses between the 
CTEP and the regression equation terms, as was done for the isolated factors. The correlations that 
achieved statistical significance at the 95 percent level of confidence are summarized in Table 21. 

Table 21 

Significant Correlations Between CTEP and Regression Equation Terms 

]         Unit Type Correlation Between: r N P 

CTEP 
Non-leader 
Tuiiiover -.2205 64 <.05 

jj      Armor Platoon CTEP Senior Leader 
Turnover -.3080 64 <.01 

CTEP m -.2564 64 <.02 

Mechanized Infantry 
Platoon 

CTEP Junior Leader 
Turnover -.3150 57 <.01 

CTEP m -.2904 58 <.02 

CTEP Non-leader 
Turnover 

-.4294 38 <.01 

Light Infantry 
Platoon CTEP Senior Leader 

Turnover 
-.5314 34 <.001 

CTEP m -.6524 38 <.001 

No statistically significant correlations were found between the CTEP and any regression 
equation terms for tasks performed by either Squad unit type. However, significant negative 
correlations were found between the CTEP and regression equation terms for each of the three 
Platoon unit types.  For Armor Platoon tasks' equations, non-leader turnover, senior leader turnover. 
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and m terms were all found to be negatively correlated with the CTEP. This means that a larger 
value of CTEP is associated with larger amounts of collective skills loss due to each of the three 
terms. 

For Mechanized Infantry Platoon tasks' equations, junior leader turnover and ITI terms had 
negative correlations with the CTEP. For Light Infantry Platoon tasks' equations, non-leader 
turnover, senior leader turnover, and IT! terms had significant negative correlations with the CTEP. 

This provides fairly substantial support for the validity of the CTEP as a predictor of the 
relative effects on collective skills loss due to turnover and ITI. However, the support is limited to 
tasks performed by Platoon unit types. We decided to examine more closely the relationships 
between SME estimates of performance and the CTEP ratings of collective tasks. 

We first computed the mean number of points assigned to the "T" category for all SME 
estimates of performance, for tasks associated with each CTEP category, for each unit type. This 
was done using raw data for each performance estimation scenario; the scenarios were not segregated 
by the collective task to which they pertain. We plotted the resulting values to examine how SME 
performance estimates correspond to assigned CTEP numeric categories.   The results are shown in 
Figures 9 through 13. The numbers that appear in the body of each Figure are the number of 
collective tasks associated with each numeric CTEP category. 

Examining the plots in Figures 9 to 13, it is apparent that there are at least small performance 
differences between at least the extreme values of the distribution of CTEP, for Platoon unit types' 
collective tasks. For Squad unit types, there is at least a trend for higher numeric values of the CTEP 
to be associated with lower levels of performance (discounting in both cases the higher performance 
rating associated with the single task assigned a CTEP numeric value of 10). To determine if these 
apparent differences are statistically reliable, we performed follow-up one-way analyses of variance 
(ANOVAs) on the performance data. One ANOVA was performed per unit type. The CTEP 
numeric values were used to designate groups for these analyses. We also performed follow-up (to 
the ANOVAs) multiple-range tests, as appropriate, using Tukey's HSD procedure (Kirk, 1964) to 
determine which groups (defined by CTEP numeric score) differed from which other groups. The 
experiment-wise error rate for each ANOVA and multiple range test was set at a = .05. 

For four of the five unit types, the results of the ANOVAs allowed us to conclude that 
performance differences exist among the means of groups as defined by the CTEP numeric 
categories. Overall statistical results were: 

1. For Armor Platoon tasks, F = 24.31, d.f. = 6, 1195, p < .001 

2. For Mechanized Infantry Platoon tasks, F = 28.53, d.f. = 6, 3008, p < .001 

3. For Light Infantry Platoon tasks, F = 37.06, d.f. = 6, 2332, p < .001 

4. For Light Infantry Squad tasks, F = 5.62, d.f. = 4, 1059, p < .001 

5. For Mechanized Infantry Squad tasks, F ■ 0.54, not significant. 

From the follow-up multiple range tests, we concluded the following: 
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Figure 9.     Mean Percentage of Points Assigned to 
Score—Armor Platoon Tasks. 

T" Performance Category by CTEP Numeric 
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Figure 10.   Mean Number of Points Assigned to "T" Performance Category by CTEP Numeric 
Category—Mechanized Infantry Platoon Tasks. 
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Figure 11.   Mean Number of Points Assigned to 
Score—Light Infantry Platoon Tasks. 

T" Performance Category by CTEP Numeric 
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Figure 12.   Mean Percentage of Points Assigned to 
Category—Light Infantry Squad Tasks. 

T" performance Category by CTEP Numeric 
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Figure 13.   Mean Number of Points Assigned to "T" Performance Category by CTEP Numeric 
Score—Mechanized Infantry Squad Tasks. 
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1. For Armor Platoon tasks, tasks with CTEP numeric scores of 0, 2, and 4 are 
reliably different from tasks CTEP scores of 6 or greater. The overall performance 
estimate mean across the category with CTEP scores of 0, 2, and 4 is significantly 
higher than the performance estimate mean across the other category.  No 
differences exist between CTEP numeric score groups within the two categories. 

2. For Mechanized Infantry Platoon tasks, tasks with CTEP scores of 10 and 12 are 
reliably different from tasks with CTEP scores of 8 or less. The overall 
performance estimate mean across the category with CTEP scores of 8 or less is 
higher than the performance estimate mean across the category with CTEP scores 
of 10 or 12. No differences exist between CTEP numeric score groups within the 
two categories. 

3. For Light Infantry Platoon tasks, there are three statistically distinct categories 
based on CTEP numeric scores. The first category includes tasks with CTEP 
numeric scores of 10 and 12, which has the lowest performance estimate mean of 
the three categories.  The second category includes tasks with CTEP numeric 
estimate scores of 4, 6, and 8. This category has performance estimate means 
higher than those of the first category. The final category includes tasks with 
CTEP numeric scores of 0 and 2. Tasks in this category have the highest 
performance estimate means. 

4. For Light Infantry Squad tasks, there are two statistically distinct categories based 
on CTEP numeric scores. The first category includes tasks with CTEP numeric 
scores of 2 and 10, which have the higher mean performance estimate score. The 
other catgeory includes tasks with CTEP numeric scores of 4, 6, and 8.  This 
category has a lower performance estimate mean. This result is apparently 
different from the pattern established in data for the Platoon unit types.  Note from 
Figure 12, however that there is only one Light Infantry Squad task with a CTEP 
numeric score of 10. If other tasks had been assigned CTEP numeric scores of 10, 
it is possible that performance estimates on those tasks would have been lower. If 
this were the case, the pattern of monotonically decreasing performance with higher 
CTEP numeric scores could have been maintained in the data for Light Infantry 
Squad tasks. 

5. While multiple range tests were not appropriate for the data for Mechanized 
Infantry Squad tasks, it should be noted (Figure 13) that the trend for tasks for this 
unit type is similar to that found for other unit types. As the CTEP numeric score 
increases, there is a decrease in the performance estimate (with the exception of the 
single task assigned a CTEP numeric score of 10). The small amount of variability 
in the performance estimates for tasks assigned different CTEP numeric scores does 
not allow any statistical conclusions about this apprent trend, however. 

These results are consistent and encouraging. It appears that the CTEP numeric score assigned to 
collective tasks can at least discriminate broadly between tasks where performance is likely to be 
higher and those where performance is likely to be lower. In this sense, the CTEP can be thought of 
as a task difficulty measure, as discussed earlier. 
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Validation of Collective-Task Factors and CTEP Against Unit Performance Data 

As discussed in the Procedures section, we developed two different performance measures for 
Light Infantry Platoon task performance at the JRTC, and performed median tests to determine if 
there are relationships between these measures and the isolated collective-task factors and the CTEP. 
This subsection presents the results of those analyses. 

Analyses for Isolated Collective-Task Factors. Table 22 (two pages) presents the results of the 
analyses for the isolated collective-task factors.  Median tests on the unweighted performance variable 
for each factor are shown in the left half of the Table; tests on the weighted performance variable are 
shown in the right half. To interpret this Table, look at each sub-table—for a factor and a 
performance variable (weighted or unweighted)—separately. Each sub-table shows the number and 
proportion of cases above and below the overall median, for "Low" and "High" values of a factor. 
When the proportion of cases above the median decreases from the "Low" to the "High" column, this 
indicates support for our hypotheses about the factor. Performance should be lower if tasks score 
"High" on a factor. The X2 statistic for each median test, and the achieved level of statistical 
significance for the X2 test, are presented at the bottom of each sub-table. 

Number of Subtasks and Standards. For the Number of Subtasks and Standards factor, 
the median test for the weighted performance variable approached statistical significance, but the test 
for the unweighted performance variable did not.  For the weighted performance variable, there was a 
tendency for poorer performance to be associated with a "High" declaration for a task on the factor. 
This result agrees with the result above of validating this factor against SME estimate data. It is not a 
particularly good predictor of collective task performance. 

Established/Emergent Rating. For the Established/Emergent factor, neither the test of the 
unweighted not the weighted performance variable approached statistical significance. For both 
performance variables, there was some tendency for tasks declared "High" on the 
Established/Emergent factor to show lower levels of performance, but the amount of change in the 
proportion of tasks above and below the median from the "Low" to the "High" category was not 
large. 

Number of Sub-teams per Subtask. For the Number of Sub-teams per Subtask factor, the 
results of median tests for both unweighted and weighted performance variables were exactly the 
opposite of our hypotheses. As the factor effect declaration for collective tasks went from "Low" to 
"High," the proportion of cases above the median increased. This agrees to some extent with the 
contradictory results found when validating this factor against SME estimate data.  However, those 
results were for tasks performed by Light Infantry Squads, rather than Platoons. 

Number of Individual Tasks. For this factor, the results of the median tests for both 
performance variables were statistically significant. And, the proportion of cases above the median 
decreased from the "Low" to the "High" factor effect declaration, in both tests. This is in 
accordance with our hypotheses, and agrees with the results from validating this factor against SME 
performance estimates. 

Coactive/lnteractive Rating. The findings for this factor are similar to those for the 
Number of Individual Tasks factor. For both performance variables, the proportion of cases above 
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Table 22 

Results of Median Tests for Isolated Collective-Task Factors 

Unweighted Performance Measure 
(N=1230) 

Weighted Performance Measure         | 
(N=859)                           1 

|                                                                 Factor:  Number of Subtaaka and Slandardi                                                                 | 

•Low' •High" •Low" •High" 

Number/ 
Proportion 
> Median 

108 412 Number/ 
Proportion 
> Median 

103 323          I 

.42 .42 .55 .47 

Number/ 
j|         Proportion 
|         < Median 

148 562 Number/ 
Proportion 
< Median 

82 351           | 

.58 .58 .45 •53            1 

ij     X2 - 0.00 p - .96 |     X2 - 3.19                                                        p - .07    | 

Factor:  Established/Emergent Rating 

•Low" •High" •Low" "High"        | 

Number/ 
Proportion 
> Median 

193 327 Number/ 
Proportion 
> Median 

136 290 

.45 .41 .51 .49 

Number/ 
Proportion 
< Median 

248 472 Number/ 
Proportion 
< Median 

131 302 

.55 .59 .49 .51 

X2-1.55 P-.21 X2 - .21                                                          p- .64    | 

|                                                                  Factor:  Number of Sub-teama per Subuak                                                                  | 

•Low" •High" "Low" •High'        1 

Number/ 
Proportion 
> Median 

286 234 Number/ 
Proportion 
> Median 

168 258           j 

.39 .47 .35 •67            1 
Number/ 

Proportion 
< Median 

445 265 Number/ 
Proportion 
< Median 

302 131 

.61 .53 .67 .33             [j 

X2 - 7.02 p - .01 X2 - 78.34                                                      p < .01    1 
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Table 22 
(Concluded) 

Results of Median Tests for Isolated Collective-Task Factors 

Unweighted Performance Measure 
j                           (N=1230) 

Weighted Performance Measure         i 
(N=859) 

Factor: Number of Individual Taika                                                                      | 

•Low* •High" •Low" •High"        Ij 

I           Number/ 
i          Proportion 

> Median 

241 279 Number/ 
Proportion 
> Median 

178 248 

.50 .37 .58 ■4S           1 

Number/ 
Proportion 
< Median 

242 468 Number/ 
Proportion 
< Median 

128 305           1 

.50 .63 .42 .55           | 

Ij      X2 - 18.41                                                      p < .01 X2 - 13.46                                                      p < .01 

1                    ■                                                        —                     -             ■ 
j|                                                                       Factor:  Coactive/Interactive Rating 

1 "Low" •High" •Low* •High" 

1          Number/ 
S          Proportion 

> Median 

118 402 Number/ 

> Median 

124 302 

.51 .40 .72 .44 

|          Number/ 
Proportion 

||i         < Median 

113 579 Number/ 
Proportion 
< Median 

49 384 

.49 .60 .28 .56 

j!      X2 - 8.60                                                         p < .01 X2 - 41.16                                                      p < .01     1 

'j                                                                 Factor:  Potential for Compensation or Correction                                                                || 

•Low" •High* •Low" •High*         | 

Number/ 
Proportion 

j         > Median 

204 316 Number/ 
Proportion 
> Median 

240 186           1 

.42 .43 .62 .40           1 

Number/ 
Proportion 

!|         < Median 

283 427 Number/ 
Proportion 
< Median 

150 283           | 

.58 .57 .38 .60            | 

X2 - 0.02                                                         p- .87      | X2 - 39.91                                                      p < .01     | 
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the median decreased from the "Low" to the "High" factor-effect declarations for tasks. Both tests 
were statistically significant, indicating support for the validity of this factor. 

Rating of Potential for Compensation or Correction. The results of the median tests on 
this factor are mixed. For the unweighted performance variable, there were essentially no differences 
in the proportion of cases above and below the median, going from the "Low" to the "High" factor- 
effect declaration.  For the weighted performance variable, however, the proportion of cases above 
the median decreased significantly from the "Low" to the "High" factor-effect declaration. 

Summary of Isolated-Factor Validation. To summarize, relatively good support was 
found in these analyses for three of the six factors, modest support was found for two more—Number 
of Subtasks and Standards, and Established/Emergent Rating, but results completely contradicted our 
hypotheses about the effects of Number of Sub-teams per Subtask on performance. These results 
generally agree with the results of validating the isolated collective-task factors with the SME estimate 
data. 

Analyses for the CTEP. Table 23 presents the results of the median test analyses of the CTEP 
against the two performance variables. This Table is interpreted in a way similar to that for the 
isolated factor results, except that there are more categories in each sub-table. As the CTEP numeric 
score increases, the proportion of cases falling below the median should increase, as well, if our 
hypotheses are valid. 

For both performance variables, the median tests yielded statistically significant results. 
There is a tendency for tasks assigned larger CTEP numeric scores to show somewhat lower levels of 
performance, in these data. While the results are not unequivocal, they do indicate some validity for 
the CTEP as a predictor of the level of performance on collective tasks. This is further illustrated by 
the plots of the proportion of cases falling above the median, by CTEP numeric score, in Figures 14 
and 15. 

As a follow-up to the median tests for the CTEP, we also computed the correlation beween 
each of the performance variables and the assigned CTEP numeric scores for the associated collective 
tasks.  For the unweighted performance variable, the correlation coefficient is -.115 (d.f. ■ 1228, p 
< .01).  for the weighted performance variable, the correlation is -.232 (d.f. = 857,/? < .01). 
While modest in size, these correlations reinforce the overall findings—the CTEP is a reasonably 
good, though not very robust, predictor of collective task performance. 

Two Additional Analyses Using Unit Performance Data 

To round out the possible comparisons between performance measures and as a final test of 
the relationships between the CTEP and peformance, two additional analyses were performed. 

The first was to compute the correlations between the performance estimates made by SMEs 
and the performance variables obtained from JRTC data. This was done for Light Infantry Platoon 
tasks for which both SME-estimate and JRTC data were available. The rationale for this analysis was 
to determine whether SME estimate-based data are at all valid when compared to actual unit 
performance data. To represent the SME estimate data, we applied the regression equations for the 
collective tasks in the JRTC data under a common scenario of ITI (three months) and turnover (33 
percent) in each personnel category. Modest, but statistically significant, correlations were found 
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Table 23 

Median Test Results for the CTEP 

1 Unweighted Performance Variable 
(N = 1230) 

CltP Numeric Score                                         | 

2 4 6 8 10 12       i 

Number/ 
Proportion 
> Median 

3 131 70 121 187 8 

.30 .49 .49 .36 .47 .38 

Number/ 
Proportion 

| < Median 

7 135 74 212 269 13 

.70 .51 .51 .64 .53 .63 

ij     X2 = 13.55 p < .02 

Weighted Performance Variable 
(N = 859) 

—\ 
C1EP Numeric Score                                          j 

2 4 6 8 10 12 

Number/ 
Proportion 
> Median 

3 105 46 115 146 11 

.30 .61 .54 .47 .44 .52 

Number/ 
Proportion 

1 < Median 

7 66 39 128 183 10 

.70 .39 .46 .53 .56 .48 

X2 = 15.92                                                                                               p < .01    | 

between both the unweighted and weighted JRTC-based task performance variables, and the SME 
estimates. For the unweighted performance variable, the correlation coefficient is .141 (d.f. = 1228, 
p < .01). For the weighted performance variable, the correlation coefficient is .359 (d.f. = 857, 
p < .01). These results indicate that SME estimates of performance have some validity when 
evaluated against measured performance. It is interesting to note that a larger correlation was found 
for the weighted JRTC performance variable. We believe that this means that SMEs considered the 
criticality and leader involvement of subtasks when making their performance estimates, even though 
they may not have done so consciously. If verified, this would reinforce the validity of SME 
performance estimates as a means of obtaining data on collective skills loss and associated changes in 
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Figure 14.   Proportion of Cases Above the Median by CTEP Numeric Score Category—Unweighted 
Performance Variable. 

collective task performance. 

The second analysis pertains to the data reported in Table 1 in the Introduction. These are the 
only available performance change data for collective tasks. We computed the correlation between 
the performance change scores in the last column of Table 1 and the available CTEP numeric scores 
for the collective ta»!:s shown in that Table. The correlation coefficient was only .031, indicating 
practically no relationship between the performance change data and the CTEP numeric scores. As 
mentioned !.n the Introduction, there are many uncontrolled factors that may have affected the validity 
of the performance change scores in Table 1 as actual estimates of performance. Therefore, we do 
not know whether this correlation coefficient is a good estimate of the validity of the CTEP for 
predicting performance change. 

UTEP Plus CTEP as a "Universal" Predictor of Collective Skill Loss Effects 

Since there was modest but not overwhelming support for the usefulness of the UTEP and 
CTEP for predicting relative collective skills loss for unit types and collective tasks, we decided tz 
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Figure 15.   Proportion of Cases Above the Median by CTEP Numeric Score Category—Weighted 
Performance Variable. 

explore whether a combination of the two would support comparing the relative amount of skill loss 
for collective tasks across unit types. To develop a numeric score that would reflect the combination 
of the UTEP and CTEP, we added the UTEP for a unit type to the CTEP for each collective task 
performed by that unit type. This gave a number with a theoretical range of 0 to 24. A zero on this 
scale predicts the least relative loss of collective skills due to ITI and turnover; a 24 predicts the 
most. As applied to the 235 collective tasks studied here, the scale values range from 4 to 24. 

We then computed a performance figure for each task, using the regression equations under a 
common scenario (the one described above), and computed the average of the performance figures for 
each group of tasks as defined by the UTEP+CTEP numeric score. A plot of the results is she .vn in 
Figure 16. This plot clearly shows a trend toward lower levels of collective task performance as the 
UTEP+CTEP numeric score increases. We computed the correlation coefficient between the 
UTEP+CTEP numeric score and the performance score for each task, which is -.375 (d.f. = 233, 
p < .01). This confirms a modest but actual relationship between the combination of UTEP and 
CTEP, and collective skills loss leading to decrements in collective task performance. 
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Figure 16.   Plot of Average Performance for Tasks in UTEP+CTEP Numeric Score Categories. 

Attempts to Simplify User Guidance 

One of the purposes of the collective task categorization scheme was to determine if the same 
regression equation could be used for more than one task, for simplifying user guidance. This 
subsection describes the results of the analyses to determine if this was feasible. 

Discriminant Analyses 

Table 24 presents a summary of the results of the discriminant analyses described in the 
previous section, segregated by unit type. Three of the 35 analyses we attempted could not be 
performed because the data did not meet the requirements of the discriminant analysis procedure. For 
the remaining 32 analyses on the isolated collective-tas1: factors and the CTEP, the proportion of 

71 



cases correctly classified3 by the derived discriminant function is shown in Table 24. Below this 
number are letters indicating which regression equation terms contributed to the computed 
discriminant function. 

Table 24 

Results of Discriminant Analyses—Classification Success 
and Variables in Discriminant Function Equations 

Unit Type 

Proportion of Caa« Coiradly ClaaUad by Diacriminant Function 

"*                                                                                    i 
Variabha* Entered into Diacriminaiit Function                                                     |j 

DiKriminant Function Grouping VariabU                                                         || 

CTEP 

Uigh/Lo« 
Number of 

Subtaak« 
* 

Standard. 

High/Low 
EJUblUnd 
vi Emergent 

Rating 

High/Low 
Number of 
Sub-tcama/ 

Subtaak 

High/Low 
Number of 
Individual 

Taaka 

High/Low 
CoactWev. 
InteractiTe 

Rating 

. 

High/Low 
Potential 
Compm.1 
Correction 

Annor Pltfooa 
.375 .63« .703 .531 .641 .7S1 .641 

I. S N S N I 1 N. S 

Mechanized Infutiy 
PIMM 

.310 .631 .719 N/A .754 .701 N/A 

I. S 1. N I.S.I N/A N.J J 
N/A       i 

Light Infutry Platoon 
.400 .631 .710 .684 .194 .605 .842       1 

I. S, J 1 J. 1. N I I.J I I.N        i 

Light InfaoUy Squad 
.397 .553 .612 .763 .710 .789 .710 

S. N.J J. 1 N, J I. S. J. N I.J. N S. N I.N 

Mechanized Infantiy 
.400 N/A .700 .667 .700 .700 N/A 

I N/A N J N.I I.N N/A 

The leiten in the Table repreaeot the following regreeakm equation compooeot«: C—regremion equation Cooalaot tenn; N—Non- 
leader (Member) turnover tenn; J—Junior leader turnover term; S—Senior leader turnover tern; I—ITI. 

The groupings of regression equations by the discriminant functions did not agree particularly 
well with the groups defined by "Low" and "High" factor effect declarations for the isolated 
collective-task variables. The best agreement between discriminant function groupings and facior 
declarations, across unit types, was for the isolated factors Number of Individual Tasks, 
Established/Emergent Rating, Coactive/Interactive Rating, and Potential for Compensation or 
Correction in Task Performance.  Even for these factors, agreement between discriminant function 
groupings and the factor effect declaration groupings averaged only about 70 percent. We concluded 
that the isolated collective-task factors, as initially defined and scored, do not provide a statistical 
basis for using the same regression equation to predict performance for more than one task. 

Classified as "Low" or "High" effect for the isolated factors, or into the group defined by 
CTEP numeric score. 
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Agreement between the groupings of regression equations by discriminant functions and the 
CTEP numeric score groupings was poor. On average, only about 38 percent agreement was found 
between the two groupings. The CTEP, as initially defined, is not a basis for using the same 
regression equation to make predictions for multiple collective tasks. 

Exploring Alternatives. In examining the detailed results of these analyses, we noticed that the 
discriminant function equations tended to assign tasks' regression equations to groups that suggested 
less collective skills loss than did either the isolated collective-task factors or the CTEP. This led to 
the hypothesis that the isolated collective-task factors might be predicting higher levels of collective 
skills loss than is the case in the SME-estimate data. 

To test this hypothesis, we re-scored each of the isolated collective-task factors, u&ing the 75th 
percentile as the "cutpoint" between "High" and "Low" factor effect declarations. (Recall that we 
originally used the median as a "cutpoint.") We will refer to the re-scored factors as "F-75 Factors." 
The number of "High" declarations for each collective task on the F-75 factors were summed to give 
a re-scored CTEP numeric score. We will refer to this as the "CTEP^S" score. Like the original 
CTEP, the CTEP-75 score can range in value from 0 to 12. 

The F-75 factor scores and the CTEP-75 score were used in repeated discriminant analyses, to 
determine whether improved agreement would be found between isolated F-75 factors' or CTEP-75 
groupings of regression equations and groupings made by the discriminant functions. These analyses 
showed a slight improvement in the agreement between isolated F-75 factors and CTEP-75 groupings, 
and discriminant equations' groupings, over the original analyses. However, the increase in the 
amount of agreement averaged only about three percent, across factors and unit types. We concluded 
that the revised scoring scheme for the F-75 factors and the CTEP-75 would not support the use of 
the same regression equation for predicting collective skills loss for multiple tasks. 

We made one additional attempt to use the collective task factors as a basis for using the same 
regression equation for making predictions for more than one task. In the original discriminant 
analyses, four of the isolated collective-task factors (Number of Individual Tasks, 
Established/Emergent Rating, Coactive/Interactive Rating, and Potential for Compensation or 
Correction in Task Performance) showed about the same level of agreement with the groupings of 
regression equations by the discriminant function equations—higher levels of agreement than the 
remaining two factors. We decided to use only these four factors to develop a revised CTEP 
(referred to as aCTEP-4"), and test whether scoring using this factor-composite would agree more 
closely with groupings by the discriminant function equations. CTEP-4 numeric scores were 
developed for each task, using the original, median "cutpoint," scoring of the four isolated collective 
task factors. Numeric scores on CTEP-4 can range from 0 to 8. CTEP-4 was used as the grouping 
variable in five additional discriminant analyses, one per unit type. 

Overall agreement between the CTEP-4 numeric-score categories and the groupings of 
regression equations by the discriminant function equations averaged about 66 percent across unit 
types. While this is a considerable improvement in overall agreement over that found for the original 
CTEP and the CTEP-75, it is not high enough to warrant using the same regression equation for 
predicting collective task performance for multiple tasks. 

Based on the overall results of the discriminant analyses, we concluded that the neither the 
isolated collective-task factors nor any version of the CTEP make it possible to use one regression 
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equation to predict collective task performance for more than one task. We therefore rejected the idea 
of using the CTEP or the collective-task factors for this purpose. 

Cluster Analyses 

While the collective-task factors and the CTEP do not support using one equation for 
predictions for more than one task, it was possible that there might be inherent similarities—unrelated 
to the collective-task categorization scheme—between the equations for groups of tasks. If such 
similarities exist, it would be possible to use the same equation to make predictions for multiple tasks. 
We performed cluster analyses on the regression equations for the tasks performed by each unit type 
separately, to attempt to identify such similarities. 

The results of the cluster analyses were evaluated by examining pairs of regression equations 
that were identified as being most similar by the analysis procedure, for tasks performed by each unit 
type separately. We compared the regression equation B weights, and examined plots of predicted 
performance (under the same ITI and turnover scenario), for two pairs of tasks for each unit type. 
These were pairs of tasks that were grouped during early stages of the cluster analysis process. 

We concluded that there were some similarities between the regression equations for each pair 
of tasks, but that the differences were large enough that different training recommendations would be 
made for each task, based on applying the regression equations. Therefore, the same regression 
equation cannot be used to make predictions for more than one task, based on inherent similarities 
between the equations for different tasks. 
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DECISION MODEL AND USER GUIDANCE 

This section of the report presents the general model for collective training decisions 
developed in this study. Following the presentation of the model, the user guidance developed to 
support collective task decisions at each stage of the model is described. 

A Conceptual Model of Collective Training Decisions 

There are three sequential stages in the collective training decision process. They are: 

1. Identify the collective tasks and organizational elements (Platoons, Squads or 
Crews, etc.) for which training is required. 

2. Develop a training strategy that will provide the required training. 

3. Select appropriate training modes to execute the training strategy. 

Each stage has several subordinate considerations that lead to decisions. These are discussed in the 
following paragraphs. 

Identifying Training Requirements 

For each collective task and organizational element, the training planner must reach a decision 
(either overt or implied) as to whether training is needed for that element and task. Training planners 
consider some or all of the following factors when making training requirements decisions. 

1. When did each element last train on each task? 

2. What was the element's level of proficiency on the task at that time? 

3. What turnover has taken place in the element since that time? 

4. What is the most likely effect of time since training and turnover on the element's 
proficiency on the task? 

5. Does this mean that training is required? 

When the decisions have been made for each element and collective task, the training planner 
develops a training strategy. 
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Developing the Training Strategy 

The training strategy is developed to satisfy the training needs identified in th<; previous 
phase.  A training strategy identifies which elements and tasks will be trained, the order in which 
training will take place, and the schedule for carrying out the training. The training strategy must 
accommodate external constraints, such as large-scale training cycles, training events planned at 
higher echelons, and training requirements imposed by higher authority. To develop an efficient 
training strategy, training planners should consider the following factors: 

1. Practicing lower-echelon collective tasks that support larger numbers of higher- 
echelon collective tasks can result in greater training efficiency, since elements of 
more higher-echelon tasks will be practiced when training takes place on the lower- 
echelon tasks. 

2. Lower echelons' (e.g.. Squad or Crew) proficiency on lower-echelon or 
prerequisite collective tasks should be sufficiently high that there is benefit from 
practicing higher-echelon (e.g.. Platoon) collective tasks.  Low levels of collective- 
task proficiency on the part of lower echelon elements may need to be dealt with 
before training can take place on higher-echelon collective tasks. 

3. Collective task performance depends on both individual-task and collective skills. 
If unit members are not proficient in individual-task skills, then there may be little 
benefit from collective-task training. Low levels of individual-task proficiency on 
the part of unit members may need to be dealt with before training can take place 
on collective tasks. 

Selecting Training Modes to Implement the Training Strategy 

Implementing the training strategy requires the training planner to select training modes 
appropriate to individual soldiers' and elements' levels of proficiency.  Not all training modes are 
appropriate for all types of training. In selecting training modes, training planners should consider 
the following factors: 

1. Elements or individuals at lower levels of proficiency should concentrate on 
developing proficiency on lower-echelon or prerequisite tasks. Training on higher- 
echelon or more advanced tasks should await development of the prerequisite skills 
at lower echelons or under basic conditions. If proficiency is low, then overall, 
simpler and less costly training modes should be preferred. 

2. When proficiency is at higher levels, sustainment of skills and integration of 
multiple collective tasks into mission performance is appropriate.  More costly and 
resource-intensive training modes may be needed to implement training with this 
emphasis. 

3. Safety, as well as the level of proficiency, may constrain the training modes 
selected.  For instance, units should develop proficiency on particular tasks in 
daylight before training on the same tasks at night. Night training increases the 
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difficulty of performing many tasks, and imposes risks that are more severe than 
during daylight training. 

The user guidance developed in this research provides support for each of the three stages of 
collective training decisions. This guidance is described in the remainder of this section of the report. 

User Guidance 

The user guidance provides different types of support to users for each stage of the decision 
model. The following paragraphs describe the support provided for each stage. 

Support for Identifying Collective Training Requirements 

Support for identifying collective training requirements is provided by a set of look-up tables 
and recommended procedures for gathering the data needed to use the tables. Each look-up table 
provides training need statements4 for 36 combinations of ITI and turnover, for one collective task. 
The ITI values in the tables range from 1 to 6 months; the turnover values range from 10 to 60 
percent. An example look-up table is shown in Table 25. 

To use the look-up tables, the training planner determines the number of months since an 
element (e.g., a Light Infantry Platoon) has trained on a particular collective task, and the amount of 
turnover that has taken place in the element during that interval. These values are then used to enter 
the appropriate look-up table and identify the level of training need for the task. Training needs are 
stated as "High," "Moderate," or "Low" for each ITI-tumover combination in the look-up tables. 
The training planner can use the look-up tables to identify collective task training needs for each 
collective task and element that is of interest. The information from the look-up tables can then 
combined with other proficiency and training need information, to support the Commander's 
assessment of training requirements. 

Accompanying the look-up tables are recommended procedures for gathering and recording 
the information on ITI and turnover that is needed to use the tables. Simple recording forms are also 
provided for ITI and turnover record-keeping. 

Software Implementation of Regression Equations. An alternate method of determining 
collective training task needs, or priorities, was also developed. This method is a computer software 
routine that takes uses th; original regression equations to compute a training need value for each 
collective task performed by a unit type. The routine requires information on the number of months 

The look-up Ublei were developed by uiing •implified veniooe of the reircMioo equatiooe. We detennined the total ■mount of turnover in each 

unit type for each SME-eetinulion Kcnario. and computed for each Ink a •implified regreMion equation with only three tenni:  a ronelinl, a term 
for ITI, and a •enn for turnover. We then applied the •implified equation« for each Uuk, uaing the 36 combination* of ITI and turnover, to gel an 
eetimate of the likelihood of "T" performance for each combination. When all the computalioni were complete, we detennined the diatribution of 
'likelihood of "T* »core» across all the collective tasks for each unit type. We found the 33rd and 66lh percentilea of thia diatribution, and uaed 
Iheae value« to make the mining need •lalemeou for each combination of TTT and turnover.  'Likelihood of "T" value« below the 33id percentite 
of the diatribution were given 'High* training need Matementa.  Value» between ihe 33rd and 66th percentilea wen given 'Modeiata' mining need 
•tatemenU.   Value« above the 66th pereentile were given 'Low* mining need «tatfrnrnlr 
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Table 25 

Example of Collective Training Need Look-up Table Included in User Guidance 

Unit Type:  Light Infantry Platoon 

Collective Task: Breach Obstacle 

Months since task was last 
trained 

Unit turnover during the period Training need for this task 

1 

10 percent Low 
20 percent Low 
30 percent Low 
40 percent Low                         I 
50 percent Moderate 
60 percent Moderate 

10 percent Low 

2 
20 percent Low 
30 percent Low 
40 percent Moderate 

SO percent Moderate 

60 percent High 

10 percent Low                          | 

20 percent Low                         | 

3 30 percent Moderate 

40 percent Moderate 

SO percent Moderate 
60 percent High 

4 

10 percent Low                          | 

20 percent Moderate                     ij 

30 percent Moderate 
40 percent Moderate 

SO percent High                         | 

60 percent High                         | 

5 

10 percent Low 
20 percent Moderate 

30 percent Moderate 

40 percent High 

SO percent High                       j 
60 percent High 

6 

10 percent Moderate 
20 percent Moderate                     || 

30 percent Moderate                    jj 
40 percent High 

SO percent High                          | 

60 percent High                        j 
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since each task was last trained, and total turnover levels over the last 1 to 6 months for an element. 
The routine produces a list of collective tasks performed by the unit type, with each task given a 
training need priority value that can range from 0 to 100.  For Platoon unit types, lists of supporting 
lower-echelon collective tasks—also accompanied by training need priority values—are produced for 
each lower-echelon element, if ITI and turnover data have been provided for the lower-echelon unit 
types. The routine can also provide lists of supporting individual tasks, with training need priority 
values, for each echelon. This is optional. The training need priority values for individual tasks are 
based on the training need priorities of the collective tasks that are supported by each individual task. 

The software routine—named CTNA (Collective Training Needs Assessment)—makes training 
need estimates for all the Platoons and Squads or Crews in a Company in one execution. It can 
maintain multiple sets of ITI and turnover data, so that (e.g.) a Battalion or Brigade would need only 
one copy of the software. The one copy could be used by many subordinate Companies to make 
training need estimates. The Army Research Institute currently has custody of the CTNA software. 

At some time in the future, it may be feasible to integrate some version of this software 
routine into the Standard Army Training System—SATS—to extend the capabilitif^ of SATS to 
making training need estimates for echelons below the Company level.  If this is to be done, 
regression equations that describe collective skills loss due to ITI and turnover for collective tasks for 
other unit types will have to be developed. 

Support for Developing the Training Strategy 

Two types of information are provided to support training planners in developing a training 
strategy. The first is a set of factors that should be considered when developing the training strategy, 
with a discussion of why it may be important to consider each factor. These factors supplement the 
guidance to training planners provided by the 25- series FMs.  The second type of information 
consists of the lists of Squad-level tasks that support each Platoon collective task, for Light and 
Mechanized Infantry Platoons. The lists of supporting tasks are provided because one of the factors 
to consider in developing a training strategy is the supporting relationships between lower- and 
higher-echelon collective tasks. This information is not presently provided by the training matrixes in 
the AMTPs for these unit types. 

Support for Selecting Training Modes 

User guidance to assist in selecting training modes is provided by a single table. This table is 
presented as Table 26, for reference.  The table identifies training modes that are appropriate for 
different types of emphasis in the training strategy. It also provides information about the relative 
training time and resources required for each training mode, and identifies conditions of collective 
task proficiency where each training mode may be appropriate. In user guidance, the table is 
accompanied by brief instructions for its use. 
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Table 26 

Guidance for Selecting Training Modes 

1     If your training 
strategy emphasizes 

this kind of 
training: 

Then this training mode 
may be appropriate: 

But consider 
training time 
and resources 

cost: 

And collective task 
proficiency of units to be 

trained:              | 

Introducing basics 

Classroom/Demonstration/- 
Practice 

(Single echelon training under 
basic conditions) 

Lowest cost and 
least resources 
required; safety 
seldom a concern 

Appropriate when overall 
proficiency is low and 
personnel need introduction to 
basics                                         I 

Practicing basics; 
introducing more 
advanced elements and 
building teamwork 

Talk-through/walk-through, 
MAPEX, sand table training 

(Develop and improve 
proficiency on collective tasks) 

Low cost, few 
resources required; 
safety a minor 
concern 

Appropriate when units are         1! 
proficient on some tasks but 
proficiency must be developed 
for others 

Practicing elements of 
tasks 

Device-based training (if 
devices, e.g. COFT, are 
available) 

(Improve and sustain 
proficiency) 

Relatively low cost, 
device resources 
required; safety 
usually not a 
concern 

Appropriate when units need to 
sustain and improve skills, and 
devices are available 

Learn and practice 
teamwork and decision 
making in collective 
tasks 

Situational Training Exercises 
(SIX)/ 
Tactical Exercises Without 
Troops (TEWD/Terrain Walk 

(Develop and improve 
collective task proficiency) 

Somewhat higher 
cost and longer 
leadtime needed; 
more detailed 
planning required; 
safety a concern 

Appropriate for introducing 
more difficult conditions when 
proficiency in basics is 
esta'jlished 

Sustain proficiency 

Field Training Exercises (FTX), 
using dry-fire or MILES 

(Sustain proficiency in 
performing collective tasks) 

High cost, long 
leadtimes needed, 
detailed planning a 
must; safety a 
significant concern 

Appropriate when units are 
proficient at collective tasks 
under all conditions                     jl 

Confirm training 
1 effectiveness where live- 

fire is necessary 

Live Fire Exercises (LFX) 

(Confirm that units perform 
proficiently under all 
conditions) 

Very high dollar 
and resource cost, 
long leadtimes 
required, safety a 
major concern 

Appropriate to confirm training 
effectiveness and proficiency on 
tasks that require weapons          i 
firing                                          | 
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DISCUSSION 

The overall scientific objective of this research was achieved. A method was developed for 
predicting collective skills loss as a result of ITI and turnover. The method was applied to develop 
user guidance for making decisions about the need for collective task training. This guidance can 
assist the primary users—unit training planners—to effectively and efficiently identify collective task 
training needs. The user guidance can also help unit training planners create training strategies to 
efficiently obtain the needed training, and to select appropriate modes for carrying out the training 
strategy. 

Some of the intermediate results from elements of the research may be used by other 
categories of Army users. The SME estimation method for estimating collective skills loss and 
performance decrements may be used by training developers in the TRADOC schools to predict 
collective skills loss for collective tasks performed by unit types other than those that were the focus 
of this work. This can lead to providing user guidance for collective training decisions to training 
planners in other unit types. Such information could be provided as a supplement to existing AMTPs, 
or it might be prepared as separate companion documents to AMTPs. This information could also be 
used to develop recommended sustainment training intervals for collective tasks, which could be 
added to the training matrixes in AMTPs. 

TRADOC school personnel may also perform analyses to identify the lower-echelon collective 
tasks that support specific higher-echelon collective tasks, as we did in this effort. This information 
should be added to AMTPs to supplement the individual-task-to-collective task matrices that are now 
provided. This would make the AMTP a more comprehensive reference for the unit training planner. 

The categorization schemes developed in this research may also be used by other users.  Once 
the unit-type and collective-task schemes have been more thoroughly validated with other unit types 
and collective tasks, the CTEP scores for collective tasks can be used as indicators of both the relative 
need for frequent sustainment training and of task performance difficulty. Evidence for the validity of 
the CTEP for both these purposes was found in this work. 

Since we used influence on the amount a unit must learn and remember as a criterion for 
selecting factors for the categorization schemes, the CTEP may also be used as an indicator of 
training difficulty for collective tasks. We did not validate this aspect of the CTEP in this research. 
Additional study will be needed to determine if the CTEP is a valid indicator of collective task 
learning difficulty. If the CTEP proves valid for this purpose, it can be used to assist in training 
program design. For instance, tasks with high CTEP numeric scores may require larger numbers of 
training iterations for units to become proficient in performing the tasks. This information can 
provide additional ass:stance to unit training planners in choosing appropriate training modes. Tasks 
that require more iterations to build proficiency should be scheduled for training when longer periods 
of training time are available, or when training resources are most likely to be available to support 
large numbers of iterations. Training modes with these features (i.e., Field Training Exercises, or 
FTXs) are less likely to be under the control of small-unit training planners. Therefore, planning to 
train tasks that require many iterations to proficiency may require careful coordination so as to be 
included in training events that are planned and scheduled by higher echelons. 
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Information about sustainment training frequency can be useful both in training planning and 
in unit design or re-design.  As the Army redefines its force structure, planners in the TRADOC 
schools should consider the sustainment training implications of the constellations of collective tasks 
assigned to both existing and proposed unit types. This information can be used by applying the 
collective-task categorization scheme, and summarizing the CTEP scores assigned to the collective 
tasks for a unit design. This can lead to identifying where sustainment training needs may not be able 
to be met by traditional training approaches. In turn, this can lead to specifying needs to provide 
non-traditional training opportunities to support both existing and new unit types, including devices, 
simulators, and simulations. This is in line with the emphasis of the evolving Combined Arms 
Training Strategy, or CATS. 

The UTEP may also be useful in evaluating possible changes to unit design, or making trade- 
offs between candidate unit designs in terms of training implications. We found evidence that the 
UTEP score for unit types is related to the rate of collective skills loss for a unit type. Computing 
and comparing UTEP scores for different candidate unit structures can provide information about 
overall needs for sustainment training for each candidate design. This could be used to evaluate the 
supportability of different unit designs, from a sustainment training-requirements perspective. 

The categorization scheme that we developed for specific units of a given type was not 
applied or validated in this research. This scheme could be developed into another tool for the unit 
training planner.  Information about the extent to which specific units at a given echelon are likely to 
have had the greatest amount of collective skills loss could assist planners in setting priorities for 
training specific units, when training cannot be provided for all units. Information of this kind is 
implied in summaries of CTEP scores across all the collective tasks performed by a specific units, but 
it is not explicit. It may be more straightforward to apply the categorization scheme for specific units 
than to summarize CTEP scores. This will require application and validation of the specific-unit 
categorization scheme. 

A combination of the CTEP scores and knowledge about which lower-echelon collective tasks 
support particular higher-echelon collective tasks can be used by Department of the Army 
mobilization planners. This information can help identify efficien* sequences for training. As 
suggested in the user guidance for unit training planners, benefits in training efficiency can be gained 
by training lower-echelon tasks that support many higher-echelon tasks. In this way, some elements 
of all the higher-echelon tasks are trained. This can lead to more efficient training. In combination 
with information about the required frequency of sustainment training—derived from collective tasks' 
CTEP scores—this can assist in the design of training plans to bring mobilizing units to proficiency 
quickly and sustain their proficiency once it is established. 

UTEP information may assist mobilization planners in setting priorities for training resources 
across unit types. If the UTEP is validated as an indicator of the relative difficulty of skills 
acquisition for a unit type, UTEP scores can be used to identify which unit types will require the most 
training time and resources to develop collective skills proficiency. This information may assist in the 
process of allocating limited resources to unit types, when more than one unit type must be trained. 

The guidance developed for training mode selection in this work can be applied to any small- 
unit training; it is not restricted to the unit types on which our work was focused. It may be feasible 
to quickly export this guidance to training planners to supplement the guidance that is now provided. 
This could provide a near-term payoff from the research. 
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AMTPs as a Data Source 

The T&EO task descriptions in the AMTPs for unit types were used as the primary source for 
collective-task descriptive information in this research.  These task descriptions have some 
shortcomings, particularly for use as a data source for applying the collective-task categorization 
scheme and doing the SME performance estimation task. The most notable is the variable level of 
specificity about what sub-teams exist and what different activities they are doing, both from subtask 
to subtask in the same T&EO and in different T&EOs in the same AMTP. Some T&EOs present 
alternate ways of performing a task, rather than describing the task-organization and activities of a 
unit doing the task. Finally, the level of specificity in the T&EOs about subtasks, and sub-teams' 
identity and activities, varies from one AMTP to another, as mentioned earlier in this report. 
Overall, the level of task-descriptive detail in the T&EOs is less than is desirable to support the 
methods used in this research.  More consistent levels of detail and specificity, particularly about sub- 
teams and their differing activities, could improve the AMTPs as a data source for the kinds of 
analyses we performed. 

Implications of Findings for Army Training and Personnel Management 

The results of this research have specific implications for both training and personnel 
management issues. First, there is a direct and quantifiable trade-off between the effects of time since 
training and turnover on the need to provide collective training. Both factors cause collective skills 
loss, and the effect of turnover seems to potentiate, or increase, the effect of time without training. 
To minimize the need for collective training, turnover should be minimized.  If turnover cannot be 
minimized, then there will be more frequent needs for collective training. This means that either 
overall training costs and resource requirements will be higher, or units will have a more or less 
permanent deficit in collective skills, depending on whether the needed training can be provided. 

This may be a more critical issue for units that have immediate deployment commitments 
{e.g., units in the Rapid Deployment Force and special operations units). Such units have less 
opportunity for pre-deployment unit training to hone collective skills—they must have the needed 
skills continuously. Therefore, personnel stability in such units should be maximized, if possible, to 
assist units in maintaining the highest possible levels of readiness. The maximum amount of training 
time should also be routinely made available to units that may have to deploy rapidly, to prevent 
deterioration of collective skills. 

The relative magnitude of turnover effects between leader and non-leader positions has 
implications for where efforts to stabilize unit membership will have the most benefit. The combined 
effects of senior and junior leader turnover on performance account for about 80 percent of the total 
effect of turnover, in our data.  Non-leader turnover had a relatively insignificant effect on 
performance.  This implies that stabilizing leadership positions in units will go some distance toward 
reducing the required frequency of training for collective skills sustainment. We speculate that this 
could also result in additional benefits, in terms of improved unit morale and cohesion, and better 
retention of "institutional memory" among unit members. 
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Recommendations for Further Research 

As mentioned, this research is a first step toward providing comprehensive guidance that 
supports many aspects of unit training planning.  Additional work should build on the foundation 
provided by our results and methods. The first step in doing so should be to gather empirical data on 
collective task performance in the unit types studied in this work.3 These data should be used to 
validate the regression equations developed in this work, or to develop new regression equations to 
predict collective skills loss. The data should also be used to further validate the unit-type and 
collective-task categorization schemes, and update and improve them if necessary. 

The user guidance materials developed in this research should be tested with a sample of 
actual unit training planners. This testing should focus on the usability and relevance of the 
information and guidance that is provided. It should also identify parts of the unit training planning 
process where additional guidance or information would be useful. The results of the user tests 
should be used to revise and improve the user guidance, and extend the guidance to provide more 
comprehensive support for training planners. 

The use of some of the intermediate products from this research with users other than unit 
training planners, discussed in the first part of this section, should also be explored. Personnel in the 
TRADOC schools should test the usability of the SME estimation methods used in this work, using 
active-duty Army personnel as SMEs. The procedures for applying the unit-type and collective-task 
categorization schemes should also be tested for usability by Army personnel. 

Unit training planners should attempt to apply the specific-unit categorization scheme 
developed in this research, both to validate the scheme and to determine if it provides useful 
information that assists in training planning. 

Work should also be done to validate the UTEP and CTEP as predictors of the difficulty of 
collective skills acquisition. If they are so validated, they can be used as an aid to selecting 
appropriate training modes.  Validation of the UTEP and CTEP as acquisition predictors can also lead 
to their use in planning mobilization training, as discussed above. 

Finally, the CTNA software routine for applying the regression equations to make collective 
training need estimates should be evaluated for integration with a future version of SATS. This 
routine may provide a way to extend the some of the benefits of SATS to training planners below the 
Company echelon. 

Dmla elemcnti ibould include M • minimum task pcrfomunce Koring (per T4EO crileria) for each iteralioo of each collective taak performed by 

unit«, training dalea for each coUec_      uk (uaed lo compute ITU), and detailed record» of turnover in unit membenhip. 
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ACRONYMS AND ABBREVIATIONS 

AFQT 

AMTP, AMTPs 

ANOVA(s) 

ARTEP 

CALFEX 

CATS 

COFT 

CTC 

CTEP 

DA 

FMf FMs 

FORSCOM 

FTX, FTXs 

m 

JRTC 

LFX 

MAPEX 

METL, METLs 

METT-T 

MILES 

MLRS 

Armed Forces Qualification Test 

ARTEP Mission Training Plan(s) 

Analysis(es) of Variance 

Army Training and Evaluation Program 

Combined Arms Live Fire Exercise 

Combined Arms Training Strategy 

Conduct of Fire Trainer 

Combat Training Center 

Collective Task Effects Prediction 

Department of the Army 

Field Manual(s) 

United States Army Forces Command 

Field Training Exercise(s) 

inter-Training Interval 

Joint Readiness Training Center 

Live Fire Exercise 

Map Exercise 

Mission Essential Task List(s) 

Mission, Enemy Situation, Troops, Terrain and Weather, and Time 
Available (for planning) 

Multiple Integrated Laser Engagement System 

Multiple Launch Rocket System 
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MOS Military Occupational Specialty (-ies) 

NCO(s) Noncommissioned Officer(s) 

NTC National Training Center 

SATS Standard Army Training System 

SME, SMEs Subject Matter Expert(s) 

STX, STXs Situational Training Exercise(s) 

T&EO, T&EOs Training and Evaluation Outline(s) 

THWT, TEWTs Tactical Exercise(s) Without Troops 

TOE Tables of Organization and Equipment 

TRADOC U.S. Army Training and Doctrine Command 

UTEP Unit Type Effects Prediction 

WTS, WTSs Weekly Training Schedule(s) 
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APPENDIX A 

COLLECTIVE TASKS IN AMTPs EXCLUDED IN THIS RESEARCH 
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EXCLUDED TASKS 

Some collective tasks described in the AMTPs for the five, unit types were excluded from the 
SME estimation task and the application of collective task factors.  The primary reason that any task 
was excluded from the analyses was inability of the analysts to develop a clear understanding of the 
task and what is done by a unit in performing the task.  Analysts cited two major problems with 
T&EO task descriptions: (1) too low a level of detail; and (2) inconsistency in level of detail from 
T&EO subtask to subtask. A third problem sometimes mentioned was that a task "description" for 
some tasks consists of a recital of alternative approaches to doing a task—not a description of how a 
unit goes about performing the task. 

The following tasks were excluded from the analyses. 

Armor Platoon Tasks 

No tasks were excluded. 

Mechanized Infantry Platoon Tasks 

Prepare a Defensive Position (MOUT): excluded from both analyses. 

Light Infantry Platoon Tasks 

Assault Mounted: excluded from both analyses. 
Cross Defile: excluded from both analyses. 
Perform Vehicle Operations: excluded from both analyses. 

Light Infantry Squad Tasks 

Assault Mounted:  excluded from both analyses. 

Mechanized Infantry Squad tasks 

Consolidate and Reorganize:  excluded from both analyses. 
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APPENDIX B 

CHARACTERISTICS OF PERFORMANCE ESTIMATION SCENARIOS 
USED BY SMES TO ESTIMATE PERFORMANCE CHANGE 

This Appendix presents five Tables that describe the characteristics of the scenarios used by 
SMEs to develop the collective task performance estimates in the research. Each Table includes the 
following information for each scenario: 

1. Scenario reference number 

2. Number of months since training 

3. Description of non-leader turnover 

4. Description of junior leader turnover 

5. Description of senior leader turnover. 

The number of personnel in each category is presented at the beginning of the personnel changes 
columns in each Table. 
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Table B-l 

Performance Estimation Scenarios for Armor Platoon Collective Tasks 

1 No. of 
Months Since 

Training 

Personnel Changes Described 

Scenario 
!           Reference 

Non-leaders 
(N-12) 

Junior Leaders 
(N-2) 

Senior Leaders 
(N-2) 

1 Four soldiers None None 

2 Fou.- soldiers None None 

3 Four soldiers None None 

4 Four soldiers None None 

5 Nine Soldiers None None 

6 Nine Soldiers None None 

7 Nine Soldiers None None 

8 Nine Soldiers None None 

9 Five Soldiers None Platoon Leader         1 

10 Five Soldiers None Platoon Leader 

11 Five Soldiers None Platoon Leader 

12 Five Soldiers None Platoon Leader 

13 Eight Soldiers None Platoon Sergeant 

14 Eight Soldiers None Platoon Serjreant 

15 Eight Soldiers None Platoon Sergeant 

16 Eight Soldiers None Platoon Sergeant 

17 Four Soldiers None Platoon Leader 
Platoon Sergeant 

18 Four Soldiers None Platoon Leader 
Platoon Sergeant 

19 Four Soldiers None Platoon Leader 
Platoon Sergeant 

20 Four Soldiers None 
Platoon Leader 

Platoon Sergeant 

21 Nine Soldiers None 
Platoon Leader 

Platoon Sergeant 

22 Nine Soldiers None Platoon Leader 
Platoon Sergeant 

23 Nine Soldiers None 
Platoon Leader 

Platoon Sergeant 

24 Nine Soldiers None Platoon Leader 
Platoon Sergeant 

23 None None None 

26 None None None               i 

27 None None None 

28 None None None 
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Table B-2 

Performance Estimation Scenarios for Mechanized Infantry Platoon Collective Tasks 

|             Scenario 
|            Reference 

No. of 
Months Siw.« 

Training 

Personnel Chance« Described 

Non-leaders 
(N-23) 

Junior Leaders 
(N-6) 

Senior Leaders 
(N-3) 

I Seven soldier» None None 

2 Seven loldier* None None 

3 Seven icldiers None None 

4 Seven soldiers None None 

5 Twelve soldiers None None 

6 Twelve soldiers None None 

7 Twelve soldiers None None 

8 Twelve soldiers None None 

9 Seven soldiers Two NCOs None 

j                   10 Seven soldiers Two NCOs None 

11 Seven soldiers Two NCOs None 

S                  12 Seven soldiers Two NCOs None 

1                 13 Twelve soldiers Two NCOs None 

14 Twelve soldiers Two NCOs None 

15 Twelve soldiers Two NCOs None                i 

16 Twelve soldiers Two NCOs None 

" 
Seven soldiers None Platoon Leader 

,. Seven soldiers None Plstoon Leader 

19 4 Seven soldiers None Platoon Leader 

» Seven soldiers None Platoon Leader 

21 Twelve soldiers None Plstoon Sergeant 

22 Twelve soldiers None Platoon Serjteant 

23 Twelve soldiers None Plstoon Sergeant 

24 Twelve soldiers None Platoon Sergeant 

25 Seven soldiers Five NCOs None                 1 

26 Seven soldiers Five NCOs None                 I 

27 4 Seven soldiers Five NCOs None                i 

28 6 Seven soldiers Five NCOs None                !j 

(Continued on next page) 
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Table B-2 
(Concluded) 

Performance Estimation Scenarios for Mechanized Infantry Platoon Collective Tasks 

Scenario 
Reference 

No. of 
Months Since 

Traiuiag 

Personnel Chances Described                                    i 

Non-leaden 
(N-23) 

Junior Leaders 
(N-6) 

Senior Leaden        { 
(N-3)               1 

29 Twelve soldier« Five NCOs None                1 

30 Twelve soldiers Five NCOs None 

31 4 Twelve soldiers Five NCOs None 

32 Twelve soldiers Five NCOs None 

33 Seven soldiers Two NCOs Platoon Leader 

34 Seven soldiers Two NCOs Platoon Leider 

35 Seven soldiers Two NCOs Platoon Leader 

36 Seven soldiers Two NCOs Platoon Leider 

37 Twelve soldiers Two NCOs Platoon Seneant 

38 Twelve soldiers Two NCOs Platoon Sergeant 

39 Twelve soldiers Two NCOs Platoon Serjeant 

40 Twelve soldiers Two NCOs Platoon Serjeant 

41 Six soldiers Two Squad Leaders 
Three NCOs Platoon Leader 

42 Six soldiers Two Squad Leaders 
Three NCOs 

Platoon Leader 

43 Six soldiers Two Squad Leaders 
Three NCOs Platoon Leader 

44 Six soldiers Two Squad Leaders 
Three NCOs 

Platoon Leader 

« Thirteen soldiers One Squad Leader 
Four NCOs Platoon Sergeant 

46 Thirteen soldiers One Squad Leader 
Four NCOs Platoon Sergeant 

47 Thirteen soldiers One Squad Leader 
Four NCOs Platoon Sergeant 

48 Thirteen soldiers One Squad Leader 
Four NCOs Platoon Sergeant 

49 None None None                1 

50 None None None                | 

51 None None None 

52 None None None 
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Table B-3 

Performance Estimation Scenarios for Light Infantry Platoon Collective Tasks 

1 
Scenario 
Reference 

No. of 
Months Since 

Training 

Personnel Changes Described                                    | 

Non-leaden 
(N-23) 

Junior Leaden 
(N-0) 

Senior Leaden 
(N-2) 

1 Seven soldier« None None 

2 Seven toldien None None 

3 Seven soldier» None None 

4 Seven soldiers None None 

5 Twelve soldiers None None 

6 Twelve soldiers None None 

7 Twelve soldiers None None 

8 Twelve soldiers None None 

9 Seven soldiers Two NCOs None 

10 Seven soldiers Two NCOs None 

11 Seven soldiers Two NCOs None 

12 Seven soldiers Two NCOs None 

13 Twelve soldiers Two NCOs None               I 

14 Twelve soldiers Two NCOs None 

15 Twelve soldiers Two NCOs None 

16 Twelve soldiers Two NCOs None 

17 Seven soldiers None Platoon Leader 

18 Seven soldiers None Platoon Leader 

19 Seven soldiers None Platoon Leader        I 

20 Seven soldiers None Platoon Leader        | 

21 Twelve soldiers None Plaoon Serseant 

22 Twelve soldiers None Platoon Serseant 

23 Twelve soldiers None Platoon Serseant 

24 Twelve soldiers None Platoon Serseant 

25 Seven soldiers Five NCOs None 

« Seven soldiers Five NCOs None 

" 
Seven soldiers Five NCOs None 1         » 6 Seven soldiers Five NCOs None 

(Continued on next page) 
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Table B-3 
(Concluded) 

Performance Estimation Scenarios for Light Infantry Platoon Collective Tasks 

Scenario 
Reference 

No. of 
Months Since 

Training 

Personnel Chances Described                                    | 

Non-leaden 
(N-23) 

Junior Leaders 
(N-9) 

Senior Leaden 
(N-2) 

29 1 Twelve toldiers Five NCO» None 

30 2 Twelve soidier» Five NCOs None 

31 Twelve soldier» Five NCO« None 

32 Twelve icldlen Five NCOs None 

33 Seven Midien Two NCOs Platoon Leader 

34 Seven soldier» Two NCOs Platoon Leader 

35 Seven »oldlert Two NCOs Platoon Leader 

36 Seven soldier» Two NCOs Platoon Leader 

37 Twelve soldier» Two NCOs Platoon Seraeant       || 

38 Twelve »oldien Two NCOs Platoon Sergeant 

39 Twelve »cldier» Two NCOs Platoon Sergeant 

40 Twelve soldier» Two NCOs Platoon Sergeant 

41 Six »o'dien Two Squad Leaden 
Three NCOs Platoon Leader 

42 Six soldier» Two Squad Leaden 
Three NCOs Platoon Leader 

43 Six «oldien Two Squad Leaden 
Three NCOs Platoon Leader 

44 Six ioldien Two Squad Leaden 
Three NCOs Platoon Leader 

45 Thirteen »oldien 
One Squad Leader 

Four NCOs Platoon Sergeant 

46 Thirteen »oldien One Squad Leader 
Four NCOs 

Platoon Sergeant 

47 Thirteen »oldien One Squad Leader 
Four NCOs 

Platoon Sergeant 

48 One Squad Leader 
Four NCOs "tatoon Sergeant 

49 None None None 

50 None None None 

51 None None None 

52 None None None 
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Table B-4 

Performance Lu.iination Scenarios for Light Infantry Squad Collective Tasks 

Scenario 
Reference 

No. of 
Months Since 

Training 

Personnel Changes Described                                  || 

Non-feaders 
(N-6) 

Junior Leaders 
(N-2) 

Senior Leaden 
(N-l) 

1 Two soldiet» None None 

2 Two toldien None None 

3 Two soldiers None None              I 

4 Two soldiers None None 

5 Five soldier* None None 

6 Five soldiera None None               \ 

7 Five soldiers None None 

8 Five soldiers None None 

9 Two soldiers OneNCO None 

10 Two soldiers OneNCO None 

11 Two soldiers OneNCO None 

12 Two soldiers OneNCO None 

13 Five soldiers OneNCO None                i 

14 Five soldiers OneNCO None 

15 Five soldiers OneNCO None 

16 Five soldiers OneNCO None 

17 One soldier OneNCO Squsd Leader 

18 One soldier OneNCO Squad Lesder 

19 One soldier OneNCO Squsd Lesder 

20 One soldier OneNCO Squsd Lesder 

21 Four soldiers Two NCOs None 

22 Four soldiers Two NCOs None 

23 Four soldiers Two NCOs None 

24 Four soldiers Two NCOs None 

25 None None None 

26 None None None 

1                  27 None None None 

28 None None None 
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Table B-5 

Performance Estimation Scenarios for Mechanized Infantry Squad Collective Tasks 

Scenario 
Reference 

No. of 
Months Since 

Training 

Personnel Changes Described                                      i 

Non-leaden 
(N-T) 

Junior Leaden 
(N-l) 

Senior Leaden 
(N-l) 

1 1 Two soldiers None None 

2 2 Two soldiers None None 

3 Two soldiers None None 

4 Two soldiers None None 

5 Five soldiers None None 

6 Five soldiers None None 

7 Five soldiers None None 

8 Five soldiers None None 

9 Two soldiers OneNCO None 

10 Two soldiers OneNCO None 

11 Two soldiers OneNCO None 

12 Two soldiers OneNCO None 

13 Five soldiers OneNCO None 

14 Five soldiers OneNCO None 

15 Five soldiers OneNCO None 

16 Five soldiers OneNCO None 

17 One soldier OneNCO Smti Leider 

18 One soldier OneNCO Squid Leider 

19 One soldier OneNCO Squid Leider 

20 One soldier OneNCO Squid Leider         i 

21 Four soldiers Two NCOs None 

22 Four soldiers Two NCOs None 

23 Four soldiers Two NCOs None 

24 Four soldiers Two NCOs None 

25 None None None 

26 None None None 

27 None None None 

28 6 None None None 
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APPENDIX C 

EXAMPLE ESTIMATION INSTRUCTIONS 

This Appendix contains an example of the instructions that were given to SMEs for the 
estimation task. The same instructions were used for each unit type, with the appropriate unit type 
and number of scenarios information substituted in the instruction text. Following the example 
instructions is a sample of the response sheets used by SMEs to record their performance estimates. 
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INSTRUCTIONS FOR ESTIMATION TASK 

We are asking you to estimate for us how well (unit type title) can perform collective tasks. 
We are interested in knowing how platoon performance on these tasks changes as a result of: (1) the 
amount of time since training on a particular collective task; and (2) turnover in the membership of 
the platoon. 

To help you make estimates of platoon performance, we have developed (number) scenarios 
about time since training and changes in the membership of a fictional platoon. These scenarios are 
on the following pages in this booklet. Before you look at the scenarios, please read the rest of these 
instructions. 

Assumptions 

We want you to assume some things about the fictional platoon in these scenarios. First, 
assume that the platoon starts out with every member proficient in every individual task required by 
his MOS and skill level. That is, everyone can do the individual tasks required of him. 

Second, assume that the platoon starts out at full strength. There is turnover in platoon 
membership in most scenarios, but the platoon is always at full strength at the time you make the 
estimate of performance. 

Third, you should assume that the platoon performed well on the collective task you're 
considering the last time the platoon did the task. In the language of the ARTEP MTP, the platoon's 
performance was evaluated as "T," or trained, last time. 

Fourth, assume that the platoon has not performed, trained, or practiced the collective task 
you're considering for the period of time listed in the scenario. 

Your Task 

Keeping these assumptions in mind, study each scenario in turn for a collective task on the list 
we've provided. As you study the scenario, pay special attention to the amount of time since the 
platoon performed the task and the personnel changes that have occurred during that period of time. 
Use the scenario to think about how the platoon's performance on the task will change over time 
without practice and changes in people. 

Then, tell us how well the platoon would perform the task if they did the task today, given 
the conditions in the scenario and our assumptions. To do this, you will make an estimate of how the 
platoon would be rated in an externally evaluated ARTEP. You'll make your rating by assigning 100 
points across the ARTEP rating categories: Trained (T), Needs Practice (P), and Untrained (U). 
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Here is an example of assigning points to the three rating categories: 

T P U 
50 30 20. 

This example shows that an evaluator thought that the fictional platoon would have a SO percent 
chance of being rated Trained, a 30 percent chance of being rated Needs Practice, and a 20 percent 
chance of being rated Untrained. You do not have to use all three rating categories for every estimate 
you make. For instance, if you think the platoon in a scenario would have a very good chance of 
being rated Trained, you could assign the 100 points like this: 

T P U 
90 10 0. 

You'll indicate your ratings on one of the response sheets (in the other booklet) by writing in 
your assignment of points to the rating categories. You'll write in a set of point assignments for each 
scenario, for each collective task. Attached is an example of marking the response sheets. 
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Collective Task: 

Evaluator Name: 

j     Scenario: ARP-1 Scenario: ARP-2 Scenario: ARP-3 Scenario: ARP-4 

1     T P U T P U T P U T P U 

| 

||     Scenario. ARP-5 Scenario: ARP-6 Scenario: ARP-7 Scenario: ARP-8      j 

T P u T P u T P u T P u 

j     Scenario: ARP-9 Scenario: ARP-10 Scenario: ARP-11 Scenario: ARP-12 

T P u T P u T P u T P u   i 
| 

Scenario: ARP-13 Scenario: ARP-14 Scenario: ARP-15 Scenario: ARP-16     | 

T P u T P u T P u T P u i 

Scenario: ARP-17 Scenario: ARP-18 Scenario: ARP-19 Scenario: ARP-20    | 

T P u T P u T P u T P u 

Scenario: ARP-21 Scenario: ARP-22 Scenario: ARP-23 Scenario: ARP-24     j 

T P u T P u T P u T P u    I1 

1    Scenario: ARP-25 Scenario: ARP-26 Scenario: ARP-27 Scenario: ARP-28     | 

T P u T P u T P u T P u 

1 
Armor Platoon Task Retention Estimation Form 
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APPENDIX D 

INTER-RATER AGREEMENT COEFFICIENTS 
FOR SME PERFORMANCE ESTIMATION 

This Appendix contains five tables that present the inter-rater agreement correlation 
coefficients computed between the 'percent T" scores derived from SME estimates. One table is 
presented per unit type for which performance estimate data were developed. The correlation 
coefficients for Mechanized Infantry and Light Infantry Platoon tasks are based on 52 cases each. 
The correlation coefficients for the other three unit types are based on 28 cases each. 
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Table D-l 

Inter-Rater Agreement Correlation Coefficients 
for Armor Platoon Collective Tasks' Performance Estimates 

COIIKIIV* Tuk Till« Inler-Ralar Afreemenl Corrttatlon Coefflclenl                                j| 

Perfoim TKIKSI Pluninx .8M3 
Prepan for Tsctiotl Opemiom .M93                                                               1 
nnonn rnoanibat Oicck» .9572                                                               ! 
Perform Camolidtliaa ud Reortmizatiaa .»769                                                                          I 

Employ ECCM .9670                                                                          j 
Praduac • Phtooa Fin Plan Jffl 
Employ Coomnd and Courol Mcuum .9IO 
Pcrfotm Auembly Am Activitiea .«27«                                                               i 
EXKUM • Coil Fonmlioi .9303 
ExMula ■ HcrrinftboM Fonrnticn .9597                                                                    ij 
Exccuc t Colin» Foirmiioi .9802 
Excuit a Suucnd Colmn Fonmtkn .MOO 
Enoac • Wedp Fonrntioa .96«                                                                    I 
Execute • Vec Fotrmlion .9660 
EXMUIS ■ Line Formtian •MM                                                           ! 
Execute ■ Echelon Fomwiian .9664 

Execute Travelint .9570 
Execute Travelint Overwuch .9157 
Execute Boundinf Overwelch .9157 
Conduct a Tictical Road March .95« 
Mow in a Built-Up Ate. .95*9 

11   Aaaiat a Paaaata of Linea .«85 
]|   Perform a Paaaate of Linea .9511 
||   Conduct Reheanele for a Miaaion .93« 
||   Perform Platoon Fire and MovrmeiH .9»                                                                     | 

.9M3 
||   Perform an Attack Bjr Fit« .txa 

Aaaault an Enemy Poailicm .9493 
Execute Actiona on Contaci 9179                                                                    ? 
Ocn^ a Platoon Battle Poailicm .9733                                                               I 
DUpl.ce to a SuteeqiBM Battle Poaition .»117 

.9532 
Execute a Platoon Delemive Miaaion .9511 
Aaaiat a Relief in Place .95»» 
Conduct Haaty Oonvation of Battle Poaition .9045 

.9730                                                                    j 
Eatabliah an Otaetvaticn Poet .»355 
Prooaaa Enemy Priaonera of War .1977 
Pmaaa Capluiad Documenu and Equipmant .9309 
Tala Actiona at an Obatacle .9445 

||   Execute a Prepared Obatecle .967« 
Conatnici a Haaty Oheucle .9502 
Empiaca a Haaty Protective Miirficld .14» 
Prapetc for a Chemical Attack .1917 

Prepaic for a Nuclear Attack .1952 
Prepare for a Frienlly Nuclear Strike .9204 
Reepond to biil. Effecta of a Nuclear AMack .8392 
Reaponl to Reaidual Elfccu of Nuoleer Attack .96« 

.9670 
Reepond to a Chemical Alenl Attack .9662 
Conduci a Chemical Reoonmiaaania .9483 

.8285 
ferfotm Chemical DaoMtmination .8807                                                               j 
Perfonn Reewply Operationa .9063 
Picpan and Evacuate Ctaueltiee .»59»                                                                    i 

,«45« 
hrform Field Saniution Operalkn .««1 

«7« 
Take Active Air Dcfenae Meaauiea .9863 
Bank Drill »1-Change Forrmtion .8864 

Battle Drill «-Action Drill .9125 
Bank Drill «-Cowan Drill .9929                                                                I 
Battle Drill «H-Air Attack Drill .9011 
Battle Drill M—React to Indirect Fire .9019 
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Table D-2 

Inter-Rater Agreement Correlation Coefficients 
for Mechanized Infantry Platoon Collective Tasks' Performance Estimates 

CMlKtlvt Task Till« Inlar-Ralar Afreament Corrriallon Coefndml 

Amuire Ttrteu/Duiribuic Fin .TOT 
.61 «0 

11    AlMllil MoaMd .7414 
||   BmehOlaUcto .«35 
||   Claiu* Fonrntk» (Manud) .7773 
||   Cleir • Buildint .9473 

Clc« • Trend. I.u» JM 
Cku • Woodlim .7W3 

Conduci Acriil RnmXv .8411 
Conduct in AMi-umor Ambush .7«l 

.65« 
Conduct • Hun Andwh JM 

.84« 
Ccnducl • Pwwv of Linn .8M» 
Conduct • Point Ambu.h .6141 
Conduct Scncn/Giaid Opcntion .7716 
Coiriuct • Ticticil Raid Mirch .6551 

.5642 
CraM • Duuer Am (Dumounud) .8735 

1   CroHDcnie .8195 
||   Defend Battle Poeilkn .7816 

.5» 
1   Dieenme (Mounted) .5989 

l|   Envlace a Hasty Protective Minefield .7517 
||   Establish a Hasty Position .6785 

Ealabiish in Obiectiw Rally Point .7184 
Establish a Patrol Baa* .7241 
Execute Action Rich! or Left .6612 
Perform a Hasty Dismount .8540 
Km* Ota Butter .8102 
Msinain Noise and l.ijht Discipline .7703 
Msinuin Opemionsl Security .8373 
Motn Vehicle .9026 
Mow (MOITT) .825« 

.5279 

.5557 
Occupy an AaaemUy Area .7298 
Plan and CcMral Combat Opera! ioite .6302 
PUtocn Combat Drill .8329 

||   Picvam a Defensive Position .8046 
|   Prepare for a Chemical Attack .8323 
|   Prepare for Combat .6914 

Prepare for t Nuclear Attack .8436 
Reach to Indirect Fin .7465 
React to Air Attack .8121 
React loan Ambuah .6576 
React to a Chemical Attack .8639 

j|   Read to Conuct .7124 
1   React to Diieet Fitc/ATGM .7522 
||   React to a Nuclear Attack .7652 

.8120 

.«955 

.6901 
1   Report .TOI 

Sen« at Halt J777 
||   Smart by Fire .«543 
1   Sustain .7225 
|L Ptrfonn Vehicle Opetan.™ .886« 
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Table D-3 

Inter-Rater Agreement Correlation Coefficienis 
for Light Infantry Platoon Collective Tasks' Performance Estimates 

|                                            Collective Talk Till« Inter-Rater Agreement CorreiatioB CocfKcieat 

11   Auiuh .9151 

11   Breech in Obttacle ,6MS 
Clew i Buildinf .7323 

Clew Trench Line .7952                                                    i!{ 

ClewWoodlinc .«079                                                    1 
CoiuolkUt« end Reorfenize .9055                                                    il 
Conitnict Obsutle» .7280                                                        'i 

||  Croee ■ Chemkelly ConUuninated Area .6720 

Croee ■ Danger Area «370 

ClOM ■ Radiolotically Contaminated Area .8036                                                    | 

Crou i Water Obaucle .7009 

Defend .«955 

Defend Against Air Attack .7731 
Defend BuiltUp Area/Buildinf .8621 
Diaeniage .7559 

||   Employ Fire Support .5««3 

||   Infiltretc/Exfiltrate .6232 

|  Knock Out Bunker .«450 
||   Maintain Operation» Security .6570                                                    I 

Move Tactically .9485 

Occupy an Aiaembly Area .9329                                                    ( 

Occupy Obaervation Poal/Perform Surveillance .7182                                                    | 
Occupy an Objective Rally Point ,5824 

|  Occupy Patrol Baae .9062 

Overwatch/SupportBy Fire .9323 

Perform Aerial Reaupply .8851                                                     1 
Perform an Anti-armor Ambush .9283                                                    | 

|   Perform an Area Ambuah .713« 

|   Perform Boat Movement .7684                                                        j 

||  Perform a Haity Ambuah «741 

||   Perform Helicopter Movement .«142 

1   Perform Link-Up .«494                                                    | 

||   Perform a Paaaaf e of Linea .«250 

Perform a Point Ambuah .9011 

Perform a Raid .7012 

Perform a Stay-Behind Operation .8383                                                        ! 

Perform a Tactical Road March .9315                                                    j 

Prepare for Chemical Au» k .67«7 

Prepare for Combat .909« 

Prepare for Nuclew Attack .5496 

Reconnoiter Area .7074 

Reconnolter Route .8678 

Reconnoiter Zone .5582 

Screen .6013 

Suatain .8801  || 
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Table D-4 

Inter-Rater Agreement Correlation Coefficients 
for Light Infantry Squad Collective Tasks' Performance Estimates 

f                                           CoUccthrc Tuk TU1« Inter-Rater Agreement CorreiatioB Coclliciail 

1   Autuh .9100 

11   Braich «n Obsucle .9354                                                    | 

|j  Clear ■ Buildinf .6459 

Clear Trench Line .9164 

Clear Woodline .9063 

Comolidtte and Reorf anize .8581 
Crow • Chemically Conlaminaled Area .8538                                                    |1 

||   CroM a Danger Area 9515                                                    || 

Cro«. a Radiologicilly Contaminated Area .9156 

Cro« a Water Obitacle .8889 
Defend .8890 

Defend Agaimt Air Attack .6650                                                    1 

Defend Buih-Up Area/Buildinf .8750 

Diaengaie .8530 

Infiltrate/Exfiltnte .8670 

||   Knock Out Bun ;er 9183 

Maintain Opeiationa Security .7163                                                    i 

Move Tactically .9395                                                    ! 
Occupy an Anembly Area .8623 

Occupy Obtervition Pott/Perfonn Surveillance .8895 

Occupy an Objective Rally Point .6985 

Occupy Patrol Bate .8843 

||   Overwatch/SupportBy Fire .9165 

II   Perform Aerial Reaupply .8847 

Perfoim an Anti-armor Ambush .8959                                                        i 

Perform Boat Movement .9138                                                        ll 

|   Perform a Haaty Ambuah .8820 

|   Perform Helicopter Movement .9338 

||   Perfoim Link-Up .8546 

|   Perform a Paauge of Linea .8899 

||   Perform a Point Ambuah .9471                                                    I 

Perform a Slay-Behind Operation .8136                                                    | 

Perform a Tactical Road March .8830 

Prepare for Chemical Attack .8126 
Prepare for Combat 9175 

Prepare for Nuclear Attack .8925                                                    i 

1   Reconnoiter Area .7912                                                    t 

||   Suatain .8845                                           _\_J 
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Table D-5 

Inter-Rater Agreement Correlation Coefficients 
for Mechanized Infantry Squad Collective Tasks' Performance Estimates 

jj                                            Collective Tuk Title Inter-Rater Agreetnenl Correlation Coefficient 

j   Acquire Tirfeli/Dutribute Fire .«42 

Clear ■ Building .7I9J 

Conduct Aeritl Retupply .8043 

Conduct in Anli-unor Ambush .6033 

Conduct i Huty Ambuih .5329 

Conduct Helicopter Movement .5134 
Conduct ■ Puu|e of Lines .6103                                                        | 

Dieen(i|e (Diimounled) .9061                                                        ! 

ElUbluh ■ Huty Pcxilion .4849                                                        1 

Ectabliih ui Objective Rally Point .7709 

II   EsUblisb a Patrol Bate .J3I4 

Perform a Huty Diimount .9076 

Maintain Operational Security .6388 
Mount Vehicle .6764 

Move Diamounled .7723                                                     ! 

Plan and Conlrol Combat Operationi .6899                                                    | 

Prepare for a Chemical Attack .7898                                                    l 

Prepare for Combat .6670                                                    i 

Prepare for a Nuclear Adack .7382 

||   Reach to Indirect Fire .3919 

11   React to Air Attack .5446                                                        | 

React to an Ambuah .5881 

1   React to a Chemical Attack .9187 

11   React to Contact (Diimounled) .5306                                                 1 

React to Direct Fire/ATGM .6333                                                    I 

React to a Nuclear Attack .4996 

Reconnausance and Security .6454 

Reconnoiler Objective .7063 

Suatain .6693 

Perform Vehicle Operationa .5885                                                        || 
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APPENDIX E 

PROCEDURES FOR RATING UNIT TYPES AND COLLECTIVE TASKS ON 
FACTORS THAT PREDICT PERFORMANCE CHANGE DUE TO IT! AND TURNOVER 

Two sets of procedures are presented in this Appendix. The first set of procedures is for 
applying the seven factors in the unit type categorization scheme. These procedures begin on page E- 
2. The second set of procedures is for applying the six factors in the collective task categorization 
scheme. These procedures begin on page E-S. 
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INSTRUCTIONS FOR APPLYING UNIT-TYPE 
CATEGORIZATION FACTORS 

Factor 1—Number of Members 

Data Source:       TOE for the unit type to be evaluated. 

Procedure: Count the number of personnel assigned to a full-strength unit, and record the 
number. Do not include personnel that augment the unit's personnel complement 
under extraordinary conditions. 

Factor 2—Number of Sub-teams In Unit Structure 

Data Source:       TOE for the unit type to be evaluated, plus doctrinal publications that describe the 
unit type's organization. 

Procedure: Examine the organizational structure of the unit and identify all sub-teams into 
which the unit is normally organized. Count the entire unit itself as one additional 
sub-team (sometimes all unit members do the same thing at the same time, such as 
donning MOPP gear). Hint: every sub-team has a designated leader.  Another 
hint: lower-echelon units within higher-echelon units (e.g.. Squads within 
Platoons) are sub-teams of the higher-echelon unit. They can also have lower-level 
sub-teams within them (Lt., fire teams within Light Infantry Squads). Record the 
number of sub-teams in the unit type of interest. 

Factor 3—Position Redundancy 

Data Source:       TOE for the unit type to be evaluated. 

Procedure: Identify each unique position title listed in the TOE. Then, count the number of 
times each position title appears in the unit type, keeping the counts separate for 
each position title. When counts have been made for all position titles, subtract 1 
from the count for each position tide. Then, sum the results to give the position 
redundancy metric. Record the result. Example for a Light Infantry Squad: 
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Position title Number of Positions       -s f           Equals 

Squad Leader 1 1              0 

Fire Team Leader 2                   -] I               1 

Automatic Rifleman 2                   -1 I              1 

Grenadier 2                    -I I              1 

Rifleman 2                    -] I              1 

Total (Position Redundancy) 

Factor 4—Number of Equipment Items per Unit Member 
(Equipment Density) 

Data Source:       TOE for the unit type to be evaluated. 

Procedure: List all of the major equipment items (vehicles, radios, generator sets, trailers, 
night vision goggle sets, etc.) and weapons used by the unit type. Include all 
weapons, including vehicle-mounted weapons, crew-served weapons, and individual 
weapons. Do not include minor items such as chemical protective clothing, load- 
carrying equipment, weapons magazines, or hand grenades. Count the number of 
each equipment type and type of weapon that is assigned to the unit type, per the 
TOE.  Sum the counts over all the equipment and weapons types. Divide this total 
by the number of personnel assigned to the unit (from Factor 1 above). The result 
is the equipment density metric. Record it. 

Factor 5—Number of Collective Tasks Performed by Unit Type 

Data Source:       AMTP (and Drill Books, if applicable) for the unit type to be evaluated. 

Procedure: Refer to Table 2-2 in Chapter 2 of the AMTP for the unit type, and count each 
collective task listed. (NOTE: for some kinds of units, tasks for more than one 
unit type {i.e.. Light Infantry Platoon and Squad) may be listed. If this is the case, 
refer to the T&EOs to identify which tasks are performed by which unit type.) 

If there is a Drill Book for the unit type, refer to the Drill Book and count the 
number of drills included. Add the number of collective casks counted from the 
AMTP and the number of drills counted from the Drill Book. This is the total 
number of collective tasks performed by the unit type. Record this number. 
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Factor 6—Number of MOS-Unique Individual Tasks Performed by Unit Type 

Data Source:        AMTP for the unit type to be evaluated. Soldier's Manual of Common Tasks, if 
required. 

Procedure: Refer to the individual-task to collective-task matrices or listings in Chapter 2 of the 
applicable AMTP. Eliminate from the matrices or lists any tasks that pertain to 
equipment that is not used by the unit type being evaluated {e.g., tasks that pertain 
to M48 and M60 series tanks, in the Armor Platoon AMTP, if an Ml unit type is 
being evaluated). Also eliminate any common tasks that are included in the listing 
(see Soldier's Manual of Common Tasks for reference).  Count the remaining 
individual tasks.  Record the result. 

Factor 7—Number of Leaders in Formal Unit Structure 

Data Source:        TOE for the unit type to be evaluated, supplemented by doctrinal publications for 
the unit type that describe the unit's organization and responsibilities of individuals 
holding various positions in the unit. 

Procedure: Refer to the TOE and other documentation as needed, and identify all positions in 
the unit type that have primarily leadership responsibility in the unit. Many, but 
not all, of these positions will have the word "leader" in the position title. Count 
the number of positions associated with each leadership position title, and sum 
across all positions. This is the number of leaders. Record the result. 
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INSTRUCTIONS FOR COLLECTIVE TASK EVALUATION 

Your task is to evaluate each (unit type) Task on a set of six factors, and record the results. 
We have developed a structured recording form for you to use. There is a packet of these forms 
accompanying these instructions. These instructions tell you what the six task factors are, and give 
examples of how to record them. 

Factor 1-Number ofSubtasks and Standards 

In the ARTEP MTP (reference given) for (unit type[s]), each collective task is described in 
terms of the subtasks that are performed in doing the tasks, and the standards that are used to evaluate 
a unit's performance on the task. We believe that the number of subtasks and standards in a 
collective task are related to how quickly a team loses proficiency on a task without practice. Your 
task for this factor is to count and record the number of subtasks (numbered items) in a collective task 
description, and the number of standards (lettered items) in each standard. You will then total the 
number of subtasks and standards for the task. Here is an example of a completed worksheet for this 
factor: 

1. Number of subtasks and standards 

Number of numbered subtasks in collective task 

Number of lettered standards in subtask 1 

Number of lettered standards in subtask 2 

Number of lettered standards in subtask 3 

Number of lettered standards in subtask 4 

Number of lettered standards in subtask S 

Number of lettered standards in subtask 6 

Number of lettered standards in subtask 7 

Number of lettered standards in subtask 8 

TOTAL ofSubtasks and Standards (Measure) 
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Factor 2~Established/Emergent Rating of Task 

Established-emergent is a concept about the amount of variation there can be in performing a 
collective task.  Established tasks are always performed in the same way, regardless of the conditions 
in which the task is performed. You can think of established tasks as being like very rigid 
procedures.  Emergent tasks are performed differently depending on the conditions in which the task 
is performed, such as METT-T. Emergent tasks usually have some sequence of steps to them, but 
the steps are not always performed in the same way.  We think that the established-emergent concept 
influences how rapidly a team loses proficiency in performing a collective task, when the task is not 
practiced for a period of time. The more emergent a task is, the faster proficiency will be lost 
without practice. 

Your task is to apply a rating scale we have developed to each squad and platoon collective 
task in (reference).  "This is a five-point scale; you will assign one of the five numbers in the scale to 
each task.  Choose the rating scale number next to the description that most closely matches your 
evaluation of a task, and record the number on the recording form. The rating scale is shown in 
Figure 1, on the following page. 
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RATING DESCRIPTION 

5 HIGHLY EMERGENT.  The procedure or sequence of steps for performing 
this task cannot be specified in advance at all, without knowing the conditions 
under which the task takes place. The way the task is performed is very 
sensitive to changes in the conditions under which it is performed.  The way 
the task is performed can be changed at any time during the task in response 
to changes in conditions. 

4 PRIMARILY EMERGENT.  A procedure or sequence of steps for 
performing some parts of the task can be specified in advance, without 
knowing the conditions under which the task is performed. Most parts of the 
task are sensitive to the conditions under which it is performed.  The way 
such parts of the task are performed can be changed in response to changes in 
conditions. 

3 ABOUT EQUALLY ESTABLISHED AND EMERGENT.  A procedure or 
sequence of steps can be specified in advance for about half of the task, 
without knowing the conditions under which the task is performed.  About 
half of the task is sensitive to the conditions under which it is performed. 
The way such parts of the task are performed can be changed in response to 
changes in conditions. 

2 PRIMARILY ESTABLISHED.   A procedure or sequence of steps can be 
specified in advance for most parts of the task, without knowing the 
conditions under which the task is performed. Few parts of the task are 
sensitive to the conditions under which it is performed.  Only minor parts of 
the task are performed differently when conditions change. 

1 HIGHLY ESTABLISHED.  A procedure or sequence of steps exists for 
every part of the task. This procedure is always followed in exactly the same 
way to accomplish the task. There is no change in the way the task is 
performed due to changing conditions. 

Figure 1. Rating scale for the Established-Emergent dimension. 
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Factor 3~Average Number of Sub-teams per Subtask 

In the ARTEP MTP descriptions of some collective tasks, and in the actual performance of 
tasks, a unit or team often organizes into sub-teams to accomplish parts of a task. For example, in an 
assault, one fire team from a squad lays down a base of fire to suppress the OPFOR, while the other 
fire team maneuvers to flank the OPFOR's position and actually assault into the position. We refer to 
the two fire teams in this example as sub-teams; the squad leader may be a third, separate, sub-team 
by himself if he only directs the two fire teams in the assault. 

Sub-teams don't always correspond to formal organization units such as fire teams within a 
squad, or squads within a platoon. For example, in crossing a danger area, there may be several sub- 
teams organized just for crossing the danger area-i clearing 'party,' security for the clearing 'party,' 
rear security, and a command and control element. These sub-teams may or may not correspond to 
squads, fire teams, or other formal organization elements of the platoon. 

Also, the sub-team organization within a unit or team may change during a collective task. 
The sub-team organization may be different for each subtask, or even change within a subtask. 

We think that the sub-team organizations used in a collective task are related to how rapidly a 
unit's proficiency on the task deteriorates without practicing the task. The more sub-teams that are 
organized, the faster the deterioration. 

Your task for this factor is to compute the average number of sub-teams organized within a 
team per subtask of a collective task. You'll do this by a timeline analysis of the collective task 
description in (reference), supplemented by your knowledge of how the task is actually performed. 
Following are detailed instructions for the timeline analysis. 

(Refer to Figure 2 for a graphic description of the results of this process.) 

Using the ARTEP MTP T&EO as an initial outline, develop a sequential timeline of the 
subtasks performed in conducting the collective task. This timeline need not be keyed to time-based 
milestones, but it must reflect the sequence of subtasks that are performed in the collective task. 
(NOTE:  Some T&EOs contain alternate subtasks that pertain to units that are equipped differently. 
Do not use the subtasks for units that are equipped differently from the type of unit under analysis.) 

Use this timeline as the horizontal axis of a matrix (in Figure 2, there are four subtasks). Use 
the MTP T&EO task description and any tactical and doctrinal publications as supplements for the 
remainder of this analysis. Next, identify each sub-team into which the unit is divided during 
performance of the collective task of interest. List the sub-teams as separate entries on the vertical 
axis of the matrix (in Figure 2, there are three sub-teams). 

For each sub-team, list the general activity that the sub-team performs during each subtask, in 
the body of the matrix. Then, examine the activities performed by the sub-teams in each subtask. If 
necessary, add additional sub-teams or subtasks to the matrix until the matrix is a complete 
description of the different sub-team activities and subtasks. 
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Team Type: Light Infanby Squad Task: Asiaiilt 

Sub-teams 1 
Subtasks 

3 3 4 

1.  Platoon Leader Organize, C3 C3, Direct C3, Direct C3, Direct 

2.  Assault Element Organize, 
Prepare 

Move to 
Petition 

Fire end 
Movement 

Consolidate & 
Reorganize 

3. Support Element Oigsnize, 
Prepire 

Suppres- 
sive Fire 

Uft/Shift 
Fire 

Consolidate A 
Reorganize 

Total No. Sub-teams 
Performing Different 
Activities 

2                                        3 

Sum- 2 + 3 + 3+2- 

Total No. SubUsks  - 

10 

4 

3                             2 

-    Measure (2 J) 

Figure 2. Example of computing the number of sub-teams per subtask. 

Next, count the number of different activities that are performed by sub-teams in the subtask 
(in Figure 2, there are two, three, three, and two different sub-team activities involved in the four 
subtasks). Then, total the number of different sub-team activities across the subtasks (in Figure 2, the 
total is 10). Divide the total by the number of subtasks, and round to one decimal place (the result in 
Figure 2 is 2.S).  Record this number on the recording form for the collective task. 
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Factor 4~Number oj Individual Tasks 

Every collective task calls for individual tasks to be performed during performance of the 
collective task.  Not all collective tasks call for the same individual tasks to be performed, however. 
We think that the number of different MOS-specific individual tasks that are performed in a collective 
task is related to the rate of change in proficiency when a unit does not practice the collective task. 
The more individual tasks that are called for, the faster proficiency deteriorates. 

Your task for this factor is to determine the number of MOS-specific individual tasks that may 
be called for in each platoon and squad collective task. To do this, you'll refer to Table (reference) 
in (reference) the Individual Task-to-Collective Task Matrix. Count and record the number of 
individual tasks associated with each platoon and squad collective task.  DO NOT include common 
tasks; these are not specific to the (reference) MOS.  Also, be sure to include MQS-I and MQS-II 
tasks in the platoon task counts, to make sure that officer tasks are included. 
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Factor 5-Coactive-Imeractive Rating 

This is another concept that describes how a unit or team performs a collective task. 
Coactive-interactive is a dimension of performance that relates to the number of different activities a 
team performs at one time while performing a collective task, and how team members react to 
directions or feedback while performing the task. 

A coactive task is one where all unit members or sub-teams perform similar or identical 
activities simultaneously, generally under central direction or leadership. Team members tend to 
adapt their activities in a similar way as a result of directions. An example of a coactive task is an 
armor platoon preparing for an anticipated nuclear attack by the OPFOR.  Certain equipment on each 
tank is turned off, secured, or otherwise protected.  Each member of the platoon dons personal 
protective equipment.  Each crew and each individual performs essentially the same actions in 
response to an order to make preparation for such an attack. 

An interactive task is one where individual team members or sub-teams perform different 
activities, often independently. Communication in interactive tasks tends to be multidirectional, and 
sub-teams or individual team members may respond to communications or directions in different 
fashions. A platoon preparing for combat is an example of an interactive task. Each individual team 
member and leader has responsibilities for checking particular items of equipment and supply, 
performing inspections, and communicating status information to other team members. Shortfalls in 
equipment condition or other status items are detected, and instructions for remedying the shortfalls 
are issued. 

We think this dimension is related to the rate at which units lose proficiency on collective 
tasks without practice. The more a task is interactive, the faster proficiency is lost. 

Your task for this factor is to apply a rating scale we have developed for this factor to each 
collective task. This is a five-point scale; you will assign one of the five numbers in the scale to each 
task. Choose the rating scale number next to the description that most closely matches your 
evaluation of a task, and record the number on the recording form. The rating scale is described in 
Figure 3. 
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RATING DESCRIPTION 

HIGHLY INTERACTIVE.  Individual unit members and sub-teams 
consistently perform different activities and respond in different ways to 
orders or directions throughout the performance of the task. At no time 
during task performance are there activities where all team members and sub- 
teams perform the same activities at the same time. 

PRIMARILY INTERACTIVE.  Individual unit members and sub-teams 
perform different activities and respond in different ways to orders and 
directions in most aspects of performing the task.  In some minor parts of the 
task, all team members or sub-teams perform the same activities at the same 
time. 

ABOUT EQUALLY INTERACTIVE AND COACTIVE.  Individual unit 
members and sub-teams perform different activities and respond in different 
ways to orders and directions in about half of the performance of the task. In 
about half of the task, all team members or sub-teams perform the same 
activities at the same time. 

PRIMARILY COACTIVE.  Individual unit members and sub-teams perform 
the same activities at the same time and respond in the same ways to order 
and directions in most aspects of performing the task. In some minor parts of 
the tasks, individuals or sub-teams perform activities that are different from 
those of the remainder of the team. 

HIGHLY COACTIVE.  Individual unit members and sub-teams perform the 
same activities at the same time and respond to orders or directions in the 
same ways throughout the performance of the task. At no time during task 
performance do individuals or sub-teams perform activities that are different 
from those of other team members. 

Figure 3. Rating scale for the Coactive-Interactive dimension. 
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Factor 6~Potenrial for Compensation and Correction 

If a unit's performance begins to break down while performing a collective task, it's 
sometimes possible for one unit member to compensate for the performance of another. Also, if 
errors are made in performing a collective task, orders can be given to correct the errors. This isn't 
always possible in all collective tasks; in fact the amount of compensation or correction that is 
possible varies from one collective task to another. This factor is intended to identify the amount of 
potential for compensation and correction that is possible during collective task performance. 

We think this factor is related to the rate of change in collective task proficiency when a task 
is not practiced for some time, and also to the effects of changes in team membership on collective 
task performance. We believe that the more that compensation or correction can take place in 
performing a task, the more performance will deteriorate without practice. On the other hand, we 
think that tasks where there is more potential for compensation or correction of performance will be 
less affected by turnover in unit or team membership. 

Your task will be to apply a rating scale for the potential for compensation or correction to 
each collective task, subtask by subtask, and compute an average lor the collective task. The average 
should be computed to one decimal place.  We apply the scale this way because we think that the 
potential for compensation or correction can vary within a collective task, as well as across tasks. 
The scale is shown in Figure 4.  An example of applying the scale is shown below. The example 
shows correction or compensation potential ratings by subtask of 1, 2, 3, 2, 3, 3, 2, and 2. The sum 
is 18; there are 8 subtasks in the collective task in the example. The average is 2.3 

6.    Compensation/Correction potential rating 

Subtask 1 Rating 

Subtask 2 Rating 

Subtask 3 Rating 

Subtask 4 Rating 

Subtask 5 Rating 

Subtask 6 Rating 

Total of all Subtask Ratings -LS. 

Subtask 7 Rating 

Subtask 8 Rating 

Subtask 9 Rating 

Subtask 10 Rating 

Subtask 11 Rating 

Subtask 12 Rating 

     /# of Subtasks 

N/A 

-MA. 

N/A 

N/A 

=   Measure  2_3L 
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RATING DESCRIPTION 

HIGH POTENTIAL FOR CORRECTION OR COMPENSATION.  There 
are many opportunities for correcting or compensating for inadequate 
performance of sub-teams in this subtask. Most or all leaders and sub-teams 
are aware of the performance of most other sub-teams at any time in this 
subtask. Other sub-teams can easily provide resources, or leaders can easily 
direct changes in the activities of the team, to ensure that all sub-teams' 
activities are successfully accomplished. The team as a whole is at a 
relatively low level of workload in this subtask. 

MODERATE POTENTIAL FOR CORRECTION OR COMPENSATION. 
There are some opportunities for correcting or compensating for inadequate 
performance of sub-teams in this subtask. At least one other sub-team or 
leader is aware of the performance of every sub-team at any time in this 
subtask. Other sub-teams can provide resources at some cost to successfully 
accomplishing their own activities, or leaders can sometimes direct changes in 
the activities of the team, to attempt to accomplish all sub-teams' activities 
successfully. The team as a whole is at a moderate level of workload in this 
subtask. 

LOW POTENTIAL FOR CORRECTION OR COMPENSATION.  There 
are few or no opportunities for correcting or compensating for inadequate 
performance of sub-teams in this subtask. There are times when no leader or 
other sub-team is aware of the performance of a sub-team in this subtask. 
Other sub-teams cannot provide resources to an inadequately performing sub- 
team without causing their own performance to be inadequate. Leaders 
cannot easily direct changes in the team's activities, to attempt to accomplish 
all sub-teams' activities successfully. The team as a whole is at a high level 
of workload in this subtask. 

Figure 4.     A rating scale for potential for correction and compensation in performing a collective 
task. 

\ 
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APPENDIX F 

RATINGS OF UNIT TYPES AND COLLECTIVE TASKS 
ON SUSCEPTIBILITY TO PERFORMANCE CHANGE 

This Appendix contains 18 tables that present raw data and "High" versus "Low" effect 
declarations due to ITI and turnover for factors that are proposed to predict unit type and collective 
task sensitivity to performance change, and overall UTEP and CTEP scoring. The first three tables 
present unit type scoring for eight unit types, as discussed in the body of the report. 

These are followed by IS tables, three for each of five unit types. For each unit type, the 
first table contains raw scoring data on the six collective task factors. The second table for each unit 
type contains "High" versus "Low" declarations for each of the six factors, for ITI and turnover. 
Finally, a table containing the CTEP numeric scores is presented. 
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Table F-l 

Unit Type Factors Scoring—Raw Data for Eight Unit Types 

Unit-Type Facton                                                                      | 

Unit Type 
Number 

of 
Member« 

Poaition 
Redun- 
dancy 

Number 
of 

SubtMlM 

No. Equip, 
hamper 
Member 

Number of 
Individual 

Taaka 

Number of 
Collective 

Taaki 

Number 
of 

Leaden 

Mechanized Infutry Platoon J-» 20 J.74 112 S8 8 

Light Infuby Platoon 34 24 1.23 98 62 10 

Armor Platoon 16 10 3.11 14« 6S 4 

MLRS Firing Platoon 16 7 1.94 72 17 5 

Mechanized Inffintry Squad 9 1 3.33 121 28 2 

Light Infaotiy Squad 9 4 1.22 38 45 3 

TankCiew 4 0 0 3.75 146 65 1          1 
MLRS Firing Section 3 0 0 1.66 67 14 >          l 

Table F-2 

Unit Type Factors Scoring—Effect Declarations for Eight Unit Types 

ill 
Unit-type Facton                                                                      | 

j                    Unit Type 
Number 

of 
Member» 

Poaition 
Redun- 
dancy 

Number 
of 

Subleanu 

No. Equip. 
Ileou per 
Member 

Number of 
Individual 

Taaka 

Number of 
Collective 

Taaka 

Number 
of 

Leaden 

Mechanized Infantry Platoon High Low High High High High High      i 

Light Infantry Platoon High Low High Low Low High High       | 

Armor Platoon High Low High High High High Low 

MLRS Filing PUloon High High High Low Low Low Low 

Mechanized Infanliy Squad Low High Low High High Low Low 

Light Infantry Squad Low High Low Low L-w Low Low 

Tank Crew Low High Low High High High Low 

j   MLRS Firing Section Low High Low Low Low Low Low 
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Table F-3 

Unit Type Factors Scoring—UTEP Numeric Scores for Eight Unit Types 

|j                         Unit Type Score for Effect due 
torn 

Score for Effect due 
to Turnover 

UTEP Numeric 
Score 

Mechanized Infantry Platoon 6 6 12 

I -ght Infantry Platoon 4 

Armor Platoon 5 10 

MLRS Firing Platoon 2 

Mechanized Infantry Squad 3 * 

Light Infantry Squad 1 

Tank Crew 4 

MLRS Firing Section 1 
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Table F-4 

Collective Task Factors Scoring for Light Infantry Platoon Tasks 
Raw Data 

Collective Taak Factora 

trnkVlk Number 
of 

Subtaaka 

EatabUabed 
versus 

Emerjent 

Niimber 
of 

Subteama 

Number 
of 

Individual 
Taaka 

Coactive 
vemu 

Interactive 

Potential 
for 

Correction/ 
CompemaL 

Prepare for Chemictl Attack 2 1.1 7 1 

Defend Agaiiut Air Attack 1.5 1 2 

CroM Nucleu Contaminated Area 2 2.0 7 1          1 
Maintain Opentiooi Security 1.4 20 1 
Prepare for Nuclear Attack 2.0 7     ■ 

2.0 10 

Overwatch/Supportby Fire 1.4 37 1 

Reconnoller Route 1.0 17 1 

Perfoim Helicopter Movement 3.0 II 
2 

Employ Fire Support 1.1 10 

Perform Pusage of linei 2.4 13 

InTihnle/Exriltrate 2,0 12 

Perform Area Ambuah 1.3 29 

Reconnoitcr Zone 0.0 17 

Occupy Objective Rally Point 2.0 3 

Occupy Obaervation Pott/ Surveillance 2.0 7 

Perform Boat Movement 3.0 4 

Conduct Stay-Behind Operation 1.0 55 

Croaa Water Obatacle 2.1 S 

i   Clear Build ingi 1.2 15 

1  Conalnict Obataclei 2.0 13 

1  BreKh an Obatacle 3.4 13 

Occupy Aiacmbly Area 1.4 51 

Aaaauh 2.J 26 

Perform Aerial Retupply 2.4 4 

Perform Link-up 2.3 9 

Reconnoitcr Area 2.4 17 

Defend a Built-up Area 1.4 61 

Clear Woodline 2.2 21 

11   Perform Anti-Armor Ambuah 2.1 30 

Perfonn Haaty Ambuah 1.1 11 

Clear Trenchlioe u_      Xi 25 

Occupy Patrol Baae 1.9 20 

Move Tactically 1.7 23 

1   Perform Raid 1.6 29 

Defend 1.2 61 

1   Perfonn Point Ambuah 1.1 28 

|  Knock Out Bunker 8 4 3.1 20 

FA 



Table F-5 

Collective Task Factors Scoring for Light Infantry Platoon Tasks 
"High" and "Low" Effect Declarations 

Collective Taik Factor«  1 
TaakTU* 

Number 
of 

Subtaaki 

Eitabliihed 
versus 

emergent 

Number 
of 

Subteami 

Number 
of 

Individual 
Taaki 

Coactive 
versus 

Interactive 

Potential 
for 

Correctioo/ 
Compenaat. 

Prepare for Chemical Attack Low Low Low Low Low Low 

Defend A jaiiut Air Attack High Low Low Low Low Low 

Low Low High Low Low Low        1 

Maintain Openuoaa Security Low Low Low High Low Low        | 

Prepare for Nuclear Attack Low Low High Low Low Low 

Croaa Chemically Contaminated Ana Low High High Low Low Low        | 

Overwatch/Supportby Fire High Low Low High Low Low 

Reconnoiter Route Low High Low High Low Low 

Perfonn Helicopter Movement High Low High Low Low Low 

Employ Fire Support High Low Low Low High Low 

Perfonn Pauage of Linei Low Low High Low Low High 

Infihrate/Exfiltrate Low High High Low Low High 

Perfonn Area Ambuih Low High LJW High Low High       I 

Reconnoiter Zone High High Low High Low Low 

Occupy Objective Rally Point Low Low High Low High High 

Occupy Obaervation Pot/ Surveillance Low Low High Low High High 

Perfonn Boat Movement High Low High Low Low High       || 

Conduct Stay-Behind Operation High High Low High Low High 

Croaa Water Obatacle High High High Low High Low         j| 

11   Clear Building! High High Low Low High High 

Coiutruct Obataciea High High High Low High Low        il 

Breach an Obatacle High High High Low High Low 

Occupy Aaaembly Area High Low Low High High High 

Aaaault Low High High Hign High Low        1 

Perfonn Aerial Reaupply High High High Low High Low 

Perfonn Link-up Low High High Low High High 

Reconnoiter Area Low High High High High Low        j 

Defend a Built-up Area High High Low High High High 

Clear Woodline High High High High Low High 

Perform Anti-Armor Ambuih Low High High High High High 

Perfonn Haaty Ambuih High High Low High High High 

Clear Trenchline High High Low High High High        1 

Occupy Patrol Bawr High High Low High High High 

Move Tactically High High Low High High High 

Perfonn Raid High High Low High High High 

Defend High High Low High High High       ! 

|   Perform Point Ambuih High High Low High High High       1 

|   Knock Out Bunker High High High High High High i 
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Table F-6 

Collective Task Factors Scoring for Light Infantry Platoon Tasks 
CTEP Numeric Scores 

TukTkl* Effect due to IT! 
Effect due to 

Turnover 
CTEP Numeri« 

Scor. 

Prepare for Chemie«! Attack 0 0                 \ 

Defend Afiiut Air Attack 

11   Maintain Opentioiia Security 

||  Prepara for Nuclear Attack 

Overwatch/Support by Fire 

Reconnoiler Route 

Perform Helkoplcr Movement 

Employ Fire Support 

Perform Pauagc of Line* 4 
Infiltnite/Exfiltrate 6 

Perform Area Ambush 

||   Reconnoiler Zone 

||  Occupy Objective Rally Point 5 

|   Occupy Obwrvation Poat/ Surveillance 

|   Perform Boat Movement 

||  Conduct Slay-Behind Operation 

||  Croas Water Obatacle 

Clear Build inga 

Coiutmct Obataclea 

Breach an Obatacle 

Occupy A—My Area « 
Aaaauh 8 

Perform Aerial Reaupply 8 
Perform Link-up 

Reconnoiler Area 

Defend a Built-up Area 10 
Clear Woodline 10 
Perform Anti-Armor Ambush 10 
Perform Hasty Ambush 10 
Clear Trenchline 10             (1 
Occupy Patrol Baae 10             IJ 
Move Tactically 10 
Perform Raid 10 
Defend 10 
Perform Point Ambush 10 
Knock Out Bunker 6 12 
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Table F-7 

Collective Task Factors Scoring for Mechanized Infantry Platoon Tasks 
Raw Data 

Collaflivt Talk Facten                                                                          || 

j                                 TMkTIU« Ntanher 
of 

Subtaab Enmwm 

Ntanher 
ct 

Subteama 

Ninter 
of 

kdhrUual 
Taaka 

Coactiya 
¥tnm 

kHtactiva 

Potanual 
tor 

Cormction/ 
Campen«!. 

Pnpu* for • Nuctau Muck 1.2 19 

Muuia Now «d Liita DiactpUm \ja 0 

M.inuin Open liom Security 1.0 3 
Plan ml Comrol Comh.1 Operalion 1.2 0 

IJ IS 

1.1 10 

"rcpBie for Lomou 1.2 64 

Prepare for Oietnical Allack 1.3 17 

Occupy an Aaaembly Area 1.2 ■n 

Conduct a Paaaaca of Lina 2.1 21 

SacinallUh 2.0 10 1 
Conduct Screen/Guard Operation 1.4 29 1 

U-     " 0 1 

11   Chanta Fonnalion (Monad) 2.3 3 1              1 
1   Conduct Aerial Reaupply 1.3 1« 1 

Mova Diamouiwd 1.3 14 1              1 
React to Witecl Fire 3.2 1 1              j 
EauMiah a Haaly Poaition 3.3 32 1 

Prapan Dthnivn Poaition (Moumad) 1.2 114 

Conaolidala and Raofianiaa 2.7 31 

Perfotm Tactical Road M.rvh 1.3 33 

Siauin 1.1 0 

Aaaaull (Moinad) I.I 3« 

IJ 34 

MoaVahida 1.3 32 ' 
Reoomoilcr Objective 1.1 32 ' 
React to a Nucbar Atlacll IJ 26 3 

EaublUh Objective Rally PoiM 2.3 If 

Craaa Defib 2J 16 

Support by Fin 1.7 40 

2.1 34 ' 
EaublUh Patrol Baaa 2.0 31 ' 
EmplaoB Haaty Protective MineRcld I.I 0 3 
Execute Action RitM or Left 1.3 13 

I.I 0 

Clear a Wood Line 1.1 17 

React to a Chemical Attack 1.3 22 

React to Conuct (Diamotnud) 1.0 21 2       i 
Conluct a Haaty Anbuab 2.1 23 

Keock Out Btntar 2.0 72 

React to Air Attack 1.1 23 

React to Direct Fim/ATGM 1.1 37 

Char a Buildinf 0.0 43 2 

Conduct an AMi-Amwr Ambuak M 41 2 
Aaaaull DianauKad (Raid) 1.9 26 

2.3 40 

MowtMOim IJ 24      _J 
Diaania» (Moudad) 3J 34 

Dlaaniat» (Diamotmad) 3.0 33 

Cma a Duitar Ana (Dianmnad) 1.7 13 

Read to Arabuah 2J 34 

1    Defend Battle Poaition 1.« 103 2             i 
Braadi an Obatacb 0.0 33 2             If 
Aaquim Tariate/Diatribkäa Firn 2.3 34 2             1) 
Conluct a MM Ambiah 1.» 41 2 

PUtoon Combat Drill 33 2.3 14 2              1 

|   Clear a TrencUiw 43 3 2.7 3t 3 
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Table F-8 

Collective Task Factors Scoring for Mechanized Infantry Platoon Tasks 
"High" and "Low" Effect Declarations 

Collacilv» Taak Faclora                                                                     j{ 

IMilM* Nmdw 
of 

Subusb 

Eatablialvd 

Emerjent 

Nvanher 
of 

Sulwaim 

Nwnber 
if 

Individual 

Tub 

Coaoiv« 

Interactive 

Potential 
lor 

Correction 
Compenaat.      i 

Prapu» for ■ Nuclcr AlUck Low Low Low Low Low Low 

Urn Low Low Low Low Low 

Low Low Low Low Low Low 

Plan «d Ccunil Comtal Opcnliom Hich Low Low Low Low Low 

Rtrfom Htüoarm Mown« Hi(h Low Low Law Low Low 

MowMonwd Low Low Hiih Low Low Low 

Picpu for Comku Low Low Low Hi|h Low Low 

Pltp.« for Chemie»! AlUck Low Low Hiih Low Low Low 

Ooanr u AamiiMy AIM Low Low Low Hiih Low Low 

Cooduc« ■ PuM|e of LinM Low Low Hiih Low Low Low 

SwunuHah Low Low Hi|h Low Low Low 

CandiM ScTcen/Gu.fd Operalion Low Low Low Hi|h Low Low 

Low Low Hi|b Low Low Low 

Clan» Fonrnikn (Mounud) Low Low Hiih Low Low Low 

Condi« Aerial Raupply Hi|h Low Low Low Low Low 

1   MowDiamanMd Hi|h Low Low Low Low Low 

Kma u InUiBci Fin Low Hi|h Hiih Low Low Low 

Eaubluh a Haaty Poaiika Low Low Hiih Hiih Low Low 

11   PnpM Ucfemiv« Pmilion (MouMd) Hi|h Low Low Hiih Low Low 

11   Conaolidaia and Reorjanize Low Low Hiih Hiih Low Low 

IVrfonn TactioaJ ROMI M.reh Hi|h Low Low Hiih Low Low               ft 

||   Suuain Hidi Low Hiih Low Lern Low 

Aaaauli (Mowud) Hi|h Low Low Hiih Low Low 

Hith Low Low Hiih Low Low 

Mo« Vehicle Hiih Low Low Hiih Low Low          | 

Low Low Hiih Hiih Low Low 

Read lo a Nuclear Attack Low Low Hi|h Low Low Hiih 

Ealabliah Objective Rally Point Low Low Hiih Low Low Wih 
Croa. Defile Low Low Hiih L     L<w Low Hiih 
Supfon byFii« Hiih Low Hiih Hiih Low Low 

Perfomt a Haaly DiamouM HM Low Hi|h Hi|h Low Low 

Eaubliah Patrol Baaa Hiih Low Hiih Hiih Low Low 

Hi|h Low Hiih Low Low Wih 
EucuM AcUon Rifta or Left Low Low Hiih Hiih Low Wih 
tofom Vehicle Operation Hi|h Hi|h Low Low Uw Wih 

Clear a Wood Lta* Hiih Low Hiih Low Low Hith 
Read to a Chemical Attack Hi|h Low Hiih Low Low Wih 

React to Contact (DiannMad) Low Hi.h Low Low Hi|h Wih 
Conducl a Haaty Amhuah Low Hiih Hiih Low Hiih Wih 

Knock 0« Bunkn Low Low Hiih Hiih Hiih Hiih 

React to Air Attack Hi|h Hi|h Hiih Low Low Wih 
1   Rnd to Dinci Fiia/ATGM Low Hi|h Hiih Hiih Low Wih 

Clear a Buildinc Hid. Hiih Low Hiih Low Wih 
Conduct an Anti-Aimor Ambuah Low Low Hiih Hiih Hi|h Wih 

Hi|h Low Hiih Low Wih Wih 
Low Hiih Wih Hiih Hiih Hiih 

MowlMOim Hi|h Hi|h Hiih Low H!|h Hi|h          ! 

Diaamaia (Motnud) Low Hiih Hiih Wih W|k Hi|h        i; 

Oiaatwa (Diamuod) Low Mih Wih Hiih Wih Hiih 
Croaa a Danfer Area (Diamoumedl Hiih Hiih Hiih Low Wih Wih 
React to Ambuah Low Hiih Hiih        1 Hiih W|k W|h 
Defend Battle Pnitioa Hl|h Hiih Hiih Hiih Lew Wlb 
Breach an Obatada Hiih »ih Low Hiih Wih Wih 
Acquire Tarceta/Dialribua Fire Low Hiih Hiih Wih Hiih Wih 
Conduct • Point Ambuah Hiih Low Hiih Wih Wih Hiih 
Platan Combat Drill Hiih Hiih Hiih Hiih Hiih Hiih 
Char a TrencMin Hiih Hiih Hi|h W|h Hith Wih 
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Table F-9 

Collective Task Factors Scoring for Mechanized Infantry Platoon Tasks 
CTEP Numeric Scoring 

TukTIU« Birad due to ITI ErTad due la Turnavar CTEP Numeric Soar* 

Pnpuc for • Nuclcmr Aluck 

MiiMan Nob« ud Lifhl Duciplw 

Munuin Opcraiivw Sacwity 

PUn nd CcMrol CombU Opeiuicn 

ftriorm HeUoopHr MowmoM 

Prap» fo Ccmbu 

Pnpu* for Clnnkal Atuck 

Oocupy u Awcmbly Aiw 

Conluci • PWM» of Um 

Sao» u Hall 

Conluci Scnen/GtHid Openlkn 

Rcconiwuiis nd Security 

Cbtnge Fonmlion (Momed) 

MowDirnnmud 

Read to Indirect Fire 

EataUiih a Haaty Poaitiao 

Prepare Defcmiva Poailk» (Momed) 

Conrolidile and RcOT|«nize 

Perfom Tactical Road March 

SlMain 

Aaaaull (MoinMd) 

Raoomoil« Zone 

Mount Vehicle 

Raoomoilcr Objaaiv 

Read to a Nuclear Attack 

EauUiah Objecth» Rally Point 

CreaaDafUa 

Sw« by Fire 

Perform a Haaty Diamoiu 

Eatabliah Pauol Baaa 

Emplaoe Haaty Pnxective Mineneld 

E«eculc Action Rifhl or Left 

Perfonn Vehicle Operatkme 

Clear a Wood Lin 

Read to a Chemical Attack 

Condud a Haaty Ambwh 

Read to Air Attack 

Read to Dirad FireMTGM 

Clear a Buildint 

Conduct an Ani-Annor Ambueh 

Aaaault Diamoimed (Raid) 

M<M(MOirr) 

Diaaniaie (Mouk ■</ 

Direntaia (DiamoiHed) 
5 

Read to Anfaah 
Deloid Bettk PoaitioB 

Bnadi aa Otalaele 

Aequire Taiiaia/Dialribue Fire 

Conhad a Poire Anil»h 

Platoon Comhat DriU 

1   Ckar a Trenchlim 12 
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Table F-10 

Collective Task Factors Scoring for Armor Platoon Tasks 
Raw Data 

TukTIU* 

Collactlv« Taik Factor» 

Nunlsr 
of 

Subtaab 

Eaublialrd 
wnat 

EmerfM 

Ntanber 
of 

Subteana 

Nwnber 
of 

Individual 
Taata 

Coactive 
vtrswt 

Interactive 

Potemial 
for 

Cortection/ 
Coirpenaal. 

1 1.0 

ferform Chemiol DDConumimlioB 1 1.0 

Praduia > Pluooa Fin Plu 2 1.0 
1 1.2 

3.0 

Conluc* • TKIK»! R«d March 1.4 

EWCIM Suuend Colinn Fonrnlian 1.7 

Employ Cunouflap Hid Conttnurwillara 1.0 

Rtrfarm Tactical Plamim 1.4 

AiaiM a fmmm <* Lim 1.3 

Picpan and Evacuate Caaualliaa 2.3 0 

Eocias Wad(B Fonnatiai 2J 

Eucuc Vee Fonnalicn 2.0 

Execute Una FonnalioB 2.3 

1.3 

Execute Traveling 2.0 

Emplace Haaly Praleclivc Minerwld 1.0 

Execute Colum Forrnalion 2.0 
11   Eucute Coil Fonrnlidi 1.7 

Eaubliah aa Obaarvatioa Poal 1.0 

11    Perfotin Field Sanilalioil Operation» IJ 
Ballk Drill #1 -Chanfa Fonrnlion 1.0 

Praoaaa Enemy Priaonara of War 1 1.1 

Prrpan for a Nuclear Attack 1 3.0 

Execute Eckelcn Forrnalion 1 2.3 

Ocnw a Platoon Battle Poaltion 1.4 

Conatruct a Haaly Obalacb 1.0 

Raeponl to Reaid. Effiacta of Nuclear Attack 1.0 

1.3 

Reteane Miaaioa 1.4 

Piepara for Tactical Operalkna 1.3 

Piepate for Chemical Attack 1.4 

Batik Drill «5-Reect to Mifect Firn 1.3 

Ptrfona Aaaemhly Aiaa Activitiee 1.0 

1.2 
Aaaial a Relief in Place 1.6 

1.0 

Perform Reaupply Opcrationa 2.3 

1.3 
Reoonnoiler by Fire 1.1 

1.3 

Ballk Drill /M-Air Attack Drill 1.3 

||   Execute Bouidint Ovemlch 1.3 
Piepia for a Frienlly Nuclear Strike 1.3 

React to a Chemical Attack 1.6 

htfomi a Paaaafa of Linee 1.3 

Batik Drill «-Conuct DriU 1.0 

Pnform Pieoontaal Check» I.I 26 

Execute a Pmpaicd Ohatack I.I 

Mam Platocn Fit» and MowrmeM 1.4 

Coraolidate and Reor|» ue 2.t 

1.7 

TalB Action» at a« Ohatack 1.3 

Mo«» in a Built-up Am 1.7 

Batik DriU «-Action DriU 1.1 

1.6 «0 

Aaaaull an Enemy Poaitioa 1.3 
Conduct Aetna Air Deferee 3.1 

Perform aa Attack by File 2.3 
Haaly Oco^ation of a Ballk Poaitioa 1.6 3 

Execute Actiona on Contact 1.2 

React to aa Enemy Diamaaitad Attack 1.3 

1   Execute a Platoon Defenaiva M union 2.1 16 

1.9 2 

\ 
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Table Ml 

Collective Task Factors Scoring for Armor Platoon Tasks 
"High" and "Low" Effect Declarations 

Collective Talk Factor« 

i                                Twk Till« Ninter 
of 

Subteeb 

Eetablielad Nianher 
of 

Sutnean« 

Nmhar 
of 

balividual 
Teeb 

Coactiw 

benctiv« 

Powial 
far 

CometioB/ 
Compeneat. 

PraoBH Cipnuad Documnu uid Equipment Low Low Low Low Low Low 

Perform Chemical DooontamimliaD Lo« Low Low Low Low Low 

||   Produce l Plaloan Fil* Pint Low Low Low Low Low Low 

1   Encue Herrinthom Fonratkn Low Low Low Low Lew Low 

Low Low Hi|h Low Low Low 

Conlua • TMtiaü Rtmi Much Low Low Low Hih Low Low 

Execute Suuend Coluim Fanrnlion Low Low Hith 1           Low Low Low 

Employ Cimnunn» and CaMenuncilUm Hith Low Low Low Low Low 

Hith Low Low Low Low Low 

AHbl • l>UU|> of LilM Low Hith Low Low Low Low 

Picptic nd Enmic CanalliM Low Low Hith Low Low Low 

EMCUH Wsdte Fonmlkn Low Low Hith Low Low Low 

|   Eucmc Vee Fofmalian Low Low Hith Low Low Low 

11   Eucule Lin FomMiaB Low Low Hi,h Low Low Low 

||   Eum« Tnvelini Overvmch Hi|h Low Low Low Low Low 

||   Rwcvue Tnvelini Low Low Hith Low Low Low 

Enpleoe Huty PrMMiv« Minfield Hi(h Low Low Low Low Low 

||    Execute Colum Formelion Low Low High Low Low Low 

Exonue Coil Foimüaa Low Low Hith Low Low Low 

Eeubluh en Obenvelion Poet Hi»b Low Low Low Low Low 

hrforra Field Seniuiian Opcretione Low Low Hith Low Low Low 

Beule Drill #1 -Change Formelion Low Hi|h Low Low Low Low 

Prooeee Enemy Prieanera of Wer Hith Low Low Low Low Low 

Pfcpeic for e Nuclear Aiuck Low Low Hith Low Low Low 

Eucute Echelon Fotmalicn Low L.   lxm Hith Low Low Low 

Reepcnl 10 Reeid. Eflecu of Nuclear Attack Low Low Low Low Low W* 
Low Low Low Low Low Hi* 

Oonvy e Pleloon Beule Pcaition H!.h Low Low Hith Low Low 

Conelruct e Haely Ohelecle Hith Low Low Hi* Low Low 

Reheene Miaaicn Hiih Hith Low Low Low Low 

Piepaie for Tactical Opcmicne Low Low Hith Low Hi* Low 

Prepete for Chemical Attack High Low Low Low Low Hi* 

Bailie Drill #9-React to Indiiccl Fin Low Hitb Low Low Low HI* 

||   Employ Electronic Comer-oauMenneaeume Low Hith Low Low Low HI* 

Low Low Hi|h Low Low Hi* 

Low Low Low Hi(h Low Hi* 

Low Hith Low Hi* Hi* Low 

Hi|h Hith Low Hi* Low Low 

Aaaial a Relief in Plaoe Hith Low Hith Hi* Low Low 

Reoomoiier by Fire Low Hith High Hi* Low Low 

Hith Low Low Hi* Low Hi* 

Bank Drill M-Air Attack Drill Low Hith Low Hi* Low Hi* 

Exeoae Boutdint Ovciwatch Low Hith Low Low Hi* Hi* 

Picpeic for e Friendly Nuclear Sink» Low Low Hith Hi* Low H* 

Raact to a Chemiol Attack Hith Low Hith Low Low Hi* 

Mnm a Paaaafe of Linee Hi|h Hith Low Low Low Hi* 

Bellb Drill «-Coraact DriU Low Hith Low Hi* Low Hi* 
Pcftonn PfBoncnbct (.nccloi Hi|h Hith Low Hi* n* Low 

Eucuie e Prepeicd Obetecle Hith Hith Low Hi* Low Hi* 

Berfonn Platoon Fin and MowemeM Low Hith Low Hi* Hi* Hi* 

||   Coneolidale and RMrienue Low Hith Hith Hi* Low Hi* 

Heeponl lo hmdieM Eflecu Nuctaar Attack Low Hith Hith Hi* Low H* 

Take Actione el an Oheiade Hith Hith Hith Low Low W* 

Move in a BuUi-tft Ana Low Hith Hith Low Hi* Hi* 

Battle Drill «-Action DriU Hith Hith Low Hi* Low Hi* 
Berfofm Mainlenenoe Operatione Low Low Hith Hi* Hi* Hi* 

Aaaaull an Enemy Poeitkn Hith Hith Hith Hi* Low Hi* 
Cenduct Active Air Defenee Low Hith Hith Hi* Hith Hi* 

Perfonn en Attack by Fin Low Hith Hith Hi* Hi* Hi* 
Haely Oon^aticn of e Beule Poeiika Hith Hith High Low Hi* Hi* 

||   Enecue Actione on Comae« Hith Hith Low Hi* Hith Hi* 

|   Raact to an Enrroy Diemauaad Attack Hifh Hi* Hith Hi* Hith K* 
1   Euoaa e PUloon Dchmiw Mieeion Hiih Hith Hith Hi* Hith Hi* 

„      Hith »th Hith Hi* Hi|h Hi* 

\ 
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Table F-12 

Collective Task Factors Scoring for Armor Platoon Tasks 
CTEP Numeric Scoring 

1                                                         Tiuk Till« Efract du« lo m EfTact due lo Turnover CTEP Numeric Score 

I   PHHIJM Captund Docunenu and EquipmeM 0 

1   Perform Chemicil Decontamimlioa 

11   Praduae • Pltlooa Fiic Plan 

Extant Ifcrrmtbonc Fonmlran 

Conduct aTaclical Rad March 1 

EuciM Slavered Column FofimlMo 

||    Perform Tactic»! Plarrinj 

AMial i PMIW of Una 

Pnpaic and Evacuue Caaualtioa 

Encnw Wedv Fomtaiion 

EucuH Vaa Fomtaiion 

Execute Line Fomtaiion 

II   Exact« Tnvcliiti 

Emplaoe (Ualy Protective MiiaHsld 

Euctiu Coltant Fonmticn 

|    Exccue Coil Fomtaiion 

Ealabliah « Otaaervalion Poal 

Perfumt Field Sanitation Oferaliona 

Bank Drill «l-Ckutca Formaiim 

Procaaa Enemy Priaomn at War 

Pimm for a Nucbu AlUck 

||    Execute Echelon Fomtaiion 

lUapcnd u> Rcaid. Eflecta of Nudav Attack 

Oocvpy a Platoon Bailie Poailion 

||   Conauucl a Haaly Obalacle 

Prapu« for Tactioal Operationa 

Prepare for Chemical AlUck 

Bailie Drill *)-Reac< 10 Indirect Fire 

Perform Rcat^ply Operalicna 

Perform Aaaembly Area Activilie» 

Envkv Command and Cantral Mcaama 

AMiataRaliafinPUoi 

Reconnoiier by Fin 

Bank Drill M-Air AlUck Drill 

Prepare for a Friendly Nuclear Slrika 

React 10 a Chemical Attack 

Perform a Paaaao of Linaa 

Battle Drill «-Contact Drill 

Exaeua a Pnpaftd Obaiada 

Reapcnd 10 Immediate EffecU Nuclear Attack 

Take Actiona at aa Obalacle 

Mow in a Built-up Ana 

Bank Drill «-Action Drill 

Aaaaull an Enemy Poailicn 3 10 

Conduct Active Air Defeme 10 

Hrtom an AlUck b^ Fin 10 

Haaly OccMpatioa of a Batik Peailion 10 

Execute Actiona on Contact 10 

Raacl lo an Enamy DiamotnUd AlUck g 12 

Enema a Pkloon Defenait« Miaaion 12 

Diaplaoa lo a SufaaaqueM Bank Poailion 12 
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Table F-13 

Collective Task Factors Scoring for Light Infantry Squad Tasks 
Raw Data 

TukTUe 

Collect»* Taak Factor*                                                       | 

Number 
of 

Subtaaka 

E*tabli*hed 
versus 

Emergent 

Number 
of 

Subleam* 

Number 
of 

Individual 
Ta*ki 

Coactive 
versus 

Interactive 

Potential 
for 

Concctioo/ 
CompeoaaL 

Occupy Objective Rally Point 13 3.0 8 1.6 
Knock Out Bunker 18 1.6 39 1.1 
Perform Tactical Road March 23 2.7 24 1.5 
Defend A|ainit Air Attack 20 3.0 7 1.6 
Infiltrate/Exfiltnte 23 6.6 21 1.6 
Perform Haity Ambush 27 1.9 27 1.4           || 

Perform Aerial Reaupply 34 5.4 11 1.5 
Croaa Water Obalaclc 21 4.7 22 1.7         j 

Clear Wood Line 21 2.5 25 2.0 
Defend 68 2.0 91 1.6         ! 

Aaaauh 23 2.7 45 1.5         || 

Perfonn Boat Movement 19 3.2 J5 1.3 
Crow Danger Area 27 2.2 22 1.8 
Occupy Auembly Area 21 3.1 69 1.7         i 

Occupy Ob*. Paal/Perform Surveillance 19 4.2 10 I.I 
Prepare for Chemical Attack 18 3.8 19 2.0 
Defend Built-up Ana/Building 45 2.7 87 1.3         I 

Suilain 62 3.8 12 1.8 
25 3.6 13 2.0 

Peri Jim Point Ambuah 36 2.0 39 1.6 
Clear Trenchline 37 3.3 38 1.8 
Move Tactically 57 3.7 42 1.8 
Overwatch/Supportby Fire 46 2.9 74 1.4 
Prepare for Nuclear Attack 25 4.6 17 2.0 
Perfonn Link-up 14 5.7 17 1<S        i 
Perforai Helicopter Movement 34 4.1 20 1.3 
Reconnoiler Area 17 1—     4-8 30 2.0 
Clear a Building 36 2.8 34 2.0 
Breach an Ob.tacle 54 4.6         j 23 2.1 

11   Di(enga|e 57 2,3 44 1.6 
11   Conaolidate and Reorganize 48 5.0 46 2.0         I 
11   Occupy Patrol Baie 40 3.4 32 1.« 
11   Perfonn a Pauage of Line* 45 3.4 21 2.0 

Perfonn Anti-Armor Ambuah 30 3.8 42 1.6 
27 5.8 15 2.0 

1   Perfonn Stay-Behind Operation 28 3.7 69 1.8 
|   Prepare for Combat 115 4.0 57 1.7 
|   Maintain Operation* Security 39 2 6.0 56 2.0 
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Table F-14 

Collective Task Factors Scoring for Light Infantry Squad Tasks 
"High" and "Low" Effect Declarations 

TMkTHb 

CoUactiv« Task Factora 

Number 
of 

Subtaaka 

Established 
venus 

Emergent 

Number 
of 

Subteama 

Number 
of 

Individual 
Toki 

Coactive 
versus 

Interactive 

Potential 
for 

Correction/   | 
CompcaMt 

Occupy Objective Rally Point Low High Low Low Low Low 

Knock Out Bunker Low Low Low High Low Low 
Perform Tactic«! Road March Low Low Low Low High Low 
Defend Afainit Air Attack Low Low Low Low High Low         i 

InTiltnte/ExTiltnte Low High High Low Low Low         | 

Perform Haaty Ambush High Low Low Low High Low 
Perform Aerial Reaupply High Low High Low Low Low 

Croaa Water Obatacle Low High High Low Low Low 
Clear Wood Line Low Low Low Low High High 

Defend High Low Low High Low Low 
Aauuh Low High Low High Low Low 
Perform Boat Movement Low High Low Low High Low 
Crow Danger Area High High Low Low Low Low         i 

Occupy Aaaembly Area Low High Low High Low Low 
Occupy Ob«. Poat/Peiforai Surveillance Low High High Low Low Low         | 

Prepare for Chemical Attack Low Low High Low High High 

Defend Built-up Area/Building High Low Low High High Low 
Suatain High Low High Low High Low 
Cro« a Nuclear Contaminated Area Low        J High High Low Low High 

Perform Point Ambush High High Low High Low Low 
Clear Trenchline High High Low High Low Low 
Move Tactically High High Low High Low Low 
Ovenvatch/Suppottby Fire High High Low High Low Low 
Prepare for Nuclear Attack Low Low High Low High High 

Perform Link-up High High High Low Low Low 
||   Perform Helicopter Movement High Low High Low High Low         i 

Reconnoiter Area Low High High High Low High 

Clear a Building High High Low High Low High 

Breach an Obatacle High High High Low Low High 

Dbengege High High Low High High Low        ! 

Consolidate and Reorganize High Low High High Low High 

Occupy Patrol Baae High High Low High High Low         S 

Perform a Passage of Linea High High Low Low High High 

Perform Anti-Armor Ambush High High High High Low Low 
CroM Chemically Contaminated Area High High High Low Low High         | 

Perfoim Stay-Behind Operation High High High High Low Low 
Prepare for Comb«! High Low High High High Low 
Maintain Operation« Security High Low High High High 

F-14 



Table F-IS 

Collective Task Factors Scoring for Light Infantry Squad Tasks 
CTEP Numeric Scoring 

TukTitk Effect due to ITI 
Eflact due to 

Turnover 
CTEP Numeric 

Score 

Occupy Objective Rally Point 

Knock Out Bunker 

Perform Ttctkal Road March 

Defend Aiainat Air Attack 

Infütnlc/ExTiKrate 

Perform Haaty Ambush 

Perform Aerial Reaupply 

Croaa Water Obalacle 4 

Clear Wood line 

Defend 

Aaaauh 

Prrform Boat Movement 

Croaa Danger Area 

Occupy Aaaembly Area 

Occupy Oba. Poat/Perform Surveillance 

Prepare for Chemical Attack 

Defend Built-up Area/Build inf 

Suatain 

Croaa a Nuclear Contaminated Area 

Perform Point Ambuih 

Clear Trenchline 

Move Tactically 

Overwatch/Supportby Fire 

Prepare for Nuclear Attack 

Perform Link-up 

Perform Helicopter Movement 

Reconnoiter Area 

Clear a Buildinj 

Breach an Obatacle 

Diaengage 

Conaolidale and Reorganize 

Occupy Patrol Baae t 
Perform a Paaaage of Linea s      i 
Perform Anti-Armor Ambuih t 
Croaa Chemically Contaminated Area 

Perform Stay-Behind Operation 

Prepare for Combat 

Maintain Operationa Security 5 10 
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Table F-16 

Collective Task Factors Scoring for Mechanized Infantry Squad Tasks 
Raw Data 

ColUctiv. Taak Factor«                                                           jj 

TukTitl* 
Number 

of 
Subtaaki 

Eitabliihcd 
versus 

Emerfent 

Number 
of 

Subteama 

Number 
of 

Individual 
Taaka 

Coactive 
versus 

Interactive 

Potential 
for 

Correction/ 
CotnpcnMt. 

Prepare for Nuclear Attack 23 2.0 2 i.o      i 
11   Prepare tor Chemical Attack 17 2.0 3 1.2         f 

Recoonoiter Objective 17 1.4 2 1.8         { 

Eitabliah Patrol Bate M 1.7 4 1.6 

Conduct Haaiy Ambiuh 18 1.8 5 1.7 

Move Dumounted 24 2.0 2 1.4 

Plan and Control Combat Opentiona 41 1.7 0 1.6 

Suatain 34 1.3 0 15         I 

Conduct a Pauage of Linea 36 1.6 3 1.8 

React to a Nuclear Attack 20 1.4 1 2-5         ii 
Conduct Helicopter Movement 37 2.0 2 1.3 

Eitabliah Objective Rally Point IS 1.7 1 2.0 

Mount Vehicle 23 1.3 11 1.1 

Maintain Opentioni Security 21 2.0 0 2.0 

React to Indirect Fire 21 2.0 6 2.6 

Acquire Targeta/Dittribute Fire 23 2.5 13 1.7         ! 

Eitabliah a Hasty Poiition 20 2.7 5 2.0 

React to Contact (Diimounted) IS 2.0 7 2.0 

Prepare for Combat 27 2.8 26 1.2 

React to Direct Fire/ATOM 16 1.8 20 1.9 

React to Ambiuh 22 2.0 21     _J 2.8         f 

Conduct an Anti-Armor Ambush 17 4.0 11 2.5 

|   Reconnaiaaance and Security 22 3,0 0 2.0 

React to Chemical Attack 29 1.4 1 2.0         | 

Conduct Aerial Reaupply 3S 4.0 4 1.5 

Diwigaie (Diamounted) 17 2.0 8 2.0        | 

Perfrm Haaty Diimoimt 31 2.3 19 1.5 

Clear a Building 33 3.1 IS 1.8 

React to Air Attack 2S 1.8 10 1.6 

Conduct Vehicle Opentiona 43 ' 2.8 0 20         || 

\ 
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Table F-17 

Collective Task Factors Scoring for Mechanized Infantry Squad Tasks 
"High" and "Low" Effect Declarations 

Collective Taak Faetora                                                            j| 

TukTitl* 
Number 

of 
Sublaaka 

Brtabliahed 
versus 

Emergent 

Number 
of 

Subteama 

Number 
of 

Individual 
Tuka 

Coactive 
versus 

Interactive 

Potential 
for 

Comctioo/ 
CoopeoiaL 

Prepare for Nuclear Attack Low Low Low Low Low Low 
Prepare for Chemical Attack Low Low Low Low Low Low 

Low Low Low Low High Low 
Eitabliah Patrol Bale Hi|h Low Low Low Low Low 
Conduct Huly Ambiuh Low High Low Low Low Low 
Move Oiamounted High Low Low Low High Low 
Plan and Control Combat Operation! High Low u     Low Low High Low 

1   Sutain High Low Low Low High Low 
1 Conduct a Puuge of Linea High Low Low Low High Low 

11  React to a Nuclear Attack Low Low Low Low High High 

Conduct Helicopter Movement High Low Low Low High Low 
Eftabliah Objective Rally Point Low Low Low Low High High       | 

Mount Vehicle Low Low Low High High Low 
Maintain Operetiona Security Low Low Low Low High High 

React to Indirect Fire Low Low Low High        J High High 

Acquire TargeU/Diitributc Fire Low High High High Low Low 
Eitabliah a Hatty Poiition Low Low High Low High High       i 

React to Contact (Dismounted) Low High Low High Low High       1 

Prepare for Combat High Low High High Low Low 
React to Direct Fire/ATOM Low High Low High High Low 
React to Ambuah Low High Low High Low High 

Conduct an And-Armor Ambuah Low Low High High Low High 

Reconnaiaaance and Security Low Low High Low High High 

React to Chemical Attack High Low Low Low High High 

1  Conduct Aerial Reauppty High Low High Low High Low 
Dueniage (Dumounted) Low High Low High High High 

Perform Haaty Diamount High Low High High High Uw 
Clear a Buildini High High High High Low Low         | 

React to Air Attack High        i High Low High High Low 
Conduct Vehicle Operetiona High High High Low High High        i 
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Table F-18 

Collective Task Factors Scoring for Mechanized Infantry Squad Tasks 
CTEP Numeric Scoring 

TukTitle Effect du« to IT! 
Effect due to 

Turnover 
CTEP Numeric 

Score 

Prepuc for Nuclear Anick 0 0 0 

PrepM« for Chemie«! AlUck 0 0 0 

1   Reconnoiter Objective 

Eitabliih Pilrol Bue 

Conduct Huly Ambtuh 

Move Diamounled 

Plan and Control Combat Operation! 

Suitain 

Conduct a Patu|e of Linea 

React to a Nuclear Attack 

Conduct Helicopter Movement 

Establish Objective Rally Point 

Mount Vehicle 

Maintain Operation» Security 

React to Indirect Fire 

Acquire Tarfeta/Dutribule Fire 

Ertabliah a Haaty Poaitioo 

React to Contact (Diamounled) 

Prepare for Combat 

React to Direct FireMTGM 

React to Ambuah 

Conduct an Anti-Armor Ambuah 

Reconnaiaaance and Security 

React to Chemical Attack 

Conduct Aerial Reaupply 

Diaengafe (Diamounted) 

Perform Haaty Dinnount 

Clear a Building 

React to Air Attack 

Conduct Vehicle Operation 10 
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APPENDIX G 

PERFORMANCE PREDICTION EQUATIONS FOR 
FIVE UNIT TYPES' COLLECTIVE TASKS 

This Appendix presents the regiession equations derived for predicting task performance for 
each collective task, for five unit types. These equations are presented in table form.  There are 
seven columns in the tables for each collective task. The first column is the title of the task. The 
second column is the regression equation constant. The third column is the B weight value for time 
since training (TTI).  In application, this number should be multiplied by an integer that is the number 
of months since training. The largest valid value for ITI is six months. The fourth through sixth 
columns are the B weight values for the three turnover predictor variables. In applying these 
equations, these B weights should be multiplied by a decimal fraction to represent turnover. (E.g., 33 
percent turnover in one of the categories would be represented by the number .33.) The final column 
is the coefficient of multiple regression (Multiple R) associated with the equation. 

NOTE 1. The largest allowable values of turnover represented in the SME scenarios 
are presented below the columns for Non-Leader B Weight, Junior Leader B Weight, 
and Senior Leader B weight, at the end of each of the five tables. When applying 
these equations, this number represents the maximum valid total amount of turnover 
that should be used. This should be thought of as a "not-to-exceed" cumulative value 
for turnover when applying the equations. For example, if the maximum value shown 
below a table is .75, the total cumulative turnover (for that personnel category) 
assumed in the scenario for applying the equation should not exceed 75 percent over 
the time since training. (E.g., the maximum average turnover RATE that could be 
used for six months since training would be 12 percent per month [75 divided by six 
and rounded], if the limiting percentage of turnover is 75 percent.) Respecting this 
restriction will avoid inappropriate extrapolations from these data. 

NOTE 2. Not all equations derived contain terms for all four of the performance 
change predictors. Absent terms are indicated in the tables by th<*     ue 9.00000. 
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Table G-l 

Armor Platoon Collective Tasks Regression Equation Weights 
Senior      Junior Coefficient 

Regression                        Leader     Leader Non-leader of 
Equation      ITI    B     Turnover Turnover     Turnover Multiple 

Task Title Constant     Weight     B Weight B Weight     B Weight Regression 
Perform Tactical Planning 
Prepare for Tactical Operations 
Perform Precombat Checks 
Perform Consolidation and Reorganization 
Employ ECCM 
Produce a Platoon Fire Plan 
Employ Command and Control Measures 
Perform Assembly Area Activities 
Execute a Coil Formation 
Execute a Herringbone Formation 
Execute a Column Formation 
Execute a Staggered Column Formation 
Execute a Wedge Formation 
Execute a Vee Formation 
Execute a Line Formation 
Execute a Echelon Formation 
Execute Traveling 
Execute Traveling Overwatch 
Execute Bounding Overwatch 
Conduct a Tactical Road March 
Move in a Built-Up Area 
Assist a Passage of Lines 
Perform a Passage of Lines 
Conduct Rehearsals for a Mission 
Perform Platoon Fire and Movement 
Perform Reconnaissance By Fire 
Perform an Attack By Fire 
Assault an Enemy Position 
Execute Action on Contact 
Occupy a Platoon Battle Position 
Displace to a Subsequent Battle Position 
React to an Enemy Dismounted Attack 
Execute a Platoon Defensive Mission 
Assist a Relief in Place 
Conduct Hasty Occupation of Battle Pos. 
Employ Camo/Countersurveillance Measures 
Establish an Observation Post 
Process Enemy Prisoners of War 
Process Captured Documents and Equipment 
Take Action at an Obstacle 
Execute a Prepared Obstacle 
Construct a Hasty Obstacle 
Emplace a Hasty Protective Minefield 
Prepare for ■ Chemical Attack 
Prepare for a Nuclear Attack 
Prepare for a Friendly Nuclear Strike 
Resp. to Initl. Eff. of a Nuclear Attack 
Respond to Residual Effects of Nuc. Attack 
Cross a Radiologically Contaminated Area 
Respond to a Chemical Agent Attack 
Conduct a Chemical Reconnaissance 
Cross a Chemically Contaminated Area 
Perform Chemical Decontamination 
Perform Resupply Operations 
Prepare and Evacuate Casualties 
Perform Maintenance Operations 
Perform Field Sanitation Operations 
Take Passive Air Defense Measures 
Take Active Air Defense Measures 
Battle Drill #1 Change Formation 
Battle Drill #2 Action Drill 
Battle Drill #3 Contact 
Battle Drill #4 Air Attack 
Battle Drill #5 React to Indirect Fire 

,90850 
,90837 
.93889 
.96134 
,04247 
.94139 
.96646 
.99400 
.04259 
,04129 
,02930 
,02200 

1.01713 
1.01713 
1.02361 
1.01716 
1.00522 
0.97263 
0.97263 
0.97445 
0.94866 
0.94389 
0.89659 
0.96768 
0.95892 
0.98161 
0.96236 
0.93524 
0.95583 
0.84996 
0.89070 
0.97695 
0.93228 
0.93946 
,98567 
,00031 
,98495 
,98890 
,99652 
,94408 
.99795 
,00543 
.99797 
.99801 
.00033 

1.00112 
0.98901 
,97948 
,97537 
,96757 
,94761 
.99880 

1.00967 
1.02003 
1.00702 
1.02167 
0.97093 
0.98196 
0.93293 
0.97731 
0.96980 
0.96589 
0.97612 
0.98122 

05574 
04661 
04066 
O4104 
03082 
05414 
03828 
05133 
03448 
02596 
02155 
O2140 
02155 
02155 
02182 
02235 
01225 

0.02908 
0.02908 
0.03220 
0.03409 
0.04107 
0.03867 
0.02291 
0.03770 
0.03746 
0.03629 
0.03831 
0.03642 
0.02608 
0.02571 
0.02588 
0.O3230 
0.03373 
0.02375 
0.02186 
0.02203 

02104 
02036 
03780 
03247 
02850 
02935 

0.02499 
0.02489 
0.02496 
0.02264 
0.02264 
0.02220 
0.02259 
0.03211 
0.02240 
0.02676 
0.02792 

02833 
03099 
01702 
01419 
03167 
01717 
02513 
02518 
02513 
02540 

■0.30882 
-0.23031 
-0.39662 
-0.38227 
•0.30510 
-0.29979 
-0.39023 
-0.24107 
•0.27974 
-0.25654 
-0.20037 
-0.20878 
-0.20270 

.20270 

.19740 

.20024 

.09230 

.26969 
■0.26969 
-0.25011 
■0.29857 
■0.25104 
■0.27579 
■0.21588 
■0.30680 

.28381 

.25954 

.24713 

.21001 

.19365 

.19519 

.23109 

.25760 

.24008 

.20327 

.09162 

.09083 

.05473 
-0.06483 
•0.22813 
•0.15629 
•0.19985 
-0.19245 
-0.13285 

.13528 

.13626 

.13229 

.12830 

.12714 

.13543 
-0.2i337 
■O.1270O 

.08240 

.27035 

.18252 

.22453 

.13095 
-0.11083 
•0.13875 

.21174 

.23219 

.13549 

.23403 
■23317 

-0. 
-0. 
-0. 
-0. 
■0. 
■0. 
■0. 
■0. 
■0. 
■0. 
■0. 
■0. 
■0. 

-0. 
•0. 
-0. 
-0. 
-0. 

9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 
9.00000 

00000 
ooooo 
00000 
ooooo 
ooooo 
ooooo 

9.00000 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 

9.00000 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 

.00000 

.11532 

.00000 

.12657 

.11947 

.11343 

.10189 

.17222 

.15215 

.07658 

.07655 

.08021 

.08201 

.08201 
■0.06900 
■0.08107 
.05104 
.07238 
.07238 
.11175 
.06132 
.09535 

-0.05741 
9.00000 
-0.05903 
-0.05852 
■0.06192 
•0.13195 
-0.18225 
■0.09324 

.10440 

.08739 

.13334 

.08497 

.06368 

.07151 

.07873 
•0.05750 
■0.03858 
.07133 
.10327 
.07926 
.08640 
.10739 
.10159 

-0.10266 
-0.09343 
•0.09505 
.09802 
.09854 
.08085 
.08263 
.14747 
.05278 
.06834 
.12401 

-0.05197 
•0.08568 
•0.11500 
•0.08089 
-0.08160 
■0.07135 
-0.08121 
.08267 

0.93809 
0.93525 
0.97947 
0.99382 
0.97466 
0.97185 
98544 
98907 
98131 
98470 
98227 
98520 
98369 
98369 
98105 
98520 
97897 
96272 
96272 
98291 

0.99050 
0.98893 
98858 
94165 
98294 
97415 
97103 
98982 

0.98708 
0.98986 
99251 
98467 
98730 
98908 
95206 
97452 
98300 
98569 

0.97749 
0.98009 
0.98957 
0.97538 
0.97395 
0.97116 
0.96920 
0.96759 
0.97921 
0.97619 
0.97784 
0.98128 
0.99221 
0.97492 
0.96247 
0.97608 
0.98466 
0.98078 
98616 
98007 
99530 
99324 
96908 
99658 
96977 

0-96824 
MAXIMUM PERCENTAGE OF TURNOVER TO BE USED 100 N/A 
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Table 0-2 

Mechanized Infantry Platoon Collective Tasks Regression Equation Weights 

Senior Junior Coefficient 
Regressior i Leader Leader Non-leader of 
Equation ITI B Turnover Turnover Turnover Multiple 

Task Title Constant Weight B Weight i Weight B Weight Regression 
Acquire Targets/Distribute Fire 0.56354 -0.04154 -0.13205 •0.09906 -0,10873 0,99561 
Assault Dismounted (Raid) 0.91615 -0.05260 -0,31807 •0.11272 9,00000 0,97742 
Assault Mounted 0.95179 •0.0^635 -0,25068 -0.10586 9,00000 0,96433 
Breach Obstacle 0.93835 •0.04283 -0,16583 •0.12515 -0,08688 0,97564 
Change Formation(Hounted) 0.97533 •0.02636 -0,19967 -0.05499 9,00000 0.98647 
Clear Building 0.92187 •0.05836 -0,18323 -0.08336 -0,06894 0.99496 
Clear Trench Line 0.95796 •0.03793 -0,22112 -0.12472 -0,10001 0.98374 
Clear Woodline 0.95303 •0.04417 -0,19471 •0.09193 -0,03475 0.99014 
Conduct Aerial Resupply 0.94536 •0.02918 •0.24721 -0.17810 9,00000 0.99118 
Conduct Antiarmor Ambush 0.93485 •0.02591 -0,20295 •0.10110 9,00000 0.97267 
Conduct Fire t Movement 0.90681 •0.05509 •0,34329 -0.13341 9,00000 0.98556 
Conduct Hasty Ambush 0.97855 •0.02605 •0,20511 -0.10360 -0,03226 0.97984 
Conduct Helicopter Movement 0.97075 •0,03937 •0.33698 -0.09913 •0,08109 0.98645 
Conduct Passage of Lines 0.93254 •0.06038 •0.36171 ■0.14690 -0.03999 0.99411 
Conduct Point Ambush 0.97168 •0.04953 •0.23828 ■0.12713 9.00000 0.99815 
Conduct Screen/Guard Operations 0.95479 -0.05018 •0.29333 ■0.09888 9.00000 0.98494 
Conduct Tactical Road March 0.98105 -0.02612 -0,12188 -0.06860 •0.04333 0,98854 
Consolidate and Reorganize 0.96823 -0.03390 •0.29944 •0.109-7 •0.04847 0,99631 
Cross Danger Area (Dismounted) 0.92145 -0.03587 •0,20082 ■0.091 97 -0,03720 0,98339 
Cross Defile 0.95069 -0.04452 •0.20531 ■0.08"43 •0.03838 0.98924 
Defend Battle Position 0.90366 -0.06402 •0.30020 •0.13(12 •0.03494 0.99262 
D i sengage(Diamounted) 0.93397 •0.04962 •0.34207 •0.16832 •0.05930 0.98542 
Disengage(Mounted) 0.97347 •0.04249 -0,34956 ■0.09058 9,00000 0.97647 
Emplace Hasty Protective Minefield 0.93752 •0.03207 •0,27612 •0.09179 9.00000 0,97308 
Establish Hasty Position 0.99761 -0.03868 •0.22001 •0.11164 •0.05151 0.97676 
Establish Objective Rally 0.96808 •0.02317 •0.27764 ■0.07628 9,00000 0.98959 
Establish Patrol Base 0.93012 •0.03825 •0,26222 •0.08214 9.00000 0.96989 
Execute Action Right or Left 1.00185 •0.03007 •0,13427 ■0.06996 -0,03827 0,98956 
Hasty Dismount 1.03099 •0.05310 •0,42126 ■0.21856 -0,11555 0,98032 
Knock Out Bunker 0.92733 •0.02922 •0.25006 ■0.14509 9.00000 0.96531 
Maintain Noise and Light Discipline 0.94452 -0.04695 •0.16443 ■0.08007 -0,13121 0.99628 
Maintain Operation Security 0.97828 -0.04549 -0.20306 ■0.09077 9.00000 0.99576 
Mount Vehicle 1.05076 -0.04906 -0.32131 ■0.23251 •0.12492 0,97965 
Move (MOUT) 0.91998 -0.05851 -0.33848 •0.12289 •0.04414 0.99078 
Move Dismounted 1.01040 -0,05327 -0.19330 0.10851 •0.05554 0.98449 
Move Mounted 0.93855 -0.03056 -0.31085 0.07067 •0.03973 0.99388 
Occupy Assembly Area 0.97669 -0.03308 -0.29460 0.09380 •0.03017 0.98797 
Plan and Control Combat Operations 0.91448 -0.04043 •0.49213 0.10104 -0.08746 0.98356 
Platoon Combat Drill 1.04207 -0.08218 -0.36743 • 0.17579 •0.06794 0.99514 
Prepare Defensive Position 0.93080 -0.05658 •0.35258 0.14476 •0.05283 0.99107 
Prepare for Chemical Attack 0.98718 •0.03488 •0.16599 ■ 0.05926 •0.03225 0.99472 
Prepare for Combat 0.98219 •0.03202 •0,34691 • 0.13982 9.00000 0.97958 
Prepare for Nuclear Attack 0.95634 •0.03151 -0.17352 ■ 0,07122 •0.03141 0.99688 
Reach to Indirect Fire 0.97489 •0.02578 -0.09161 • 0,06423 •0.12451 0.97759 
React to Air Attack 0.99269 •0.03099 -0.11138 ■ 0.08444 -0.08958 0.97901 
React to Ambush 0.91086 -0.04110 •0.27662 • 0.18043 9.00000 0.96249 
React to Chemical Attack 0.94442 -0.02795 •0.26587 • 0,07415 -0.02763 0.98495 
React to Contact 0.98318 -0.04535 -0.37081 • 0,13497 9.00000 0.98798 
React to Direct Fire/ATGM 0.94979 •0.03340 -0.32261 • 0,12118 9.00000 0.94343 
React to Nuclear Attack 0.95664 -0.02867 -0.24699 • 0,06865 9.00000 0.9839S 
Reconnaissance and Security 0.92766 -0.04519 -0.28748 • 0.09831 9.00000 0.99413 
Reconnoiter Objective 0.96351 -0.04419 -0.23363 • 0,07407 9.00000 0.98007 
Reconnoiter Zone 0.92534 -0.05198 -0.25308 • 0.09366 9.00000 0.98619 
Report 0.94809 •0.04013 •0.18805 • 0.07592 9.00000 0.99270 
Secure at Halt 0.97642 •0.03127 •0.15666 ■ 0.09572 -0.05347 0.99406 
Support by Fire 0.98379 •0.04756 •0.27565 ■ 0,14527 9.00000 0.96996 
Sustain 0.94597 -0,03549 •0.27746 - 0.09360 -0,08730 0.99769 
Vehicle Ooerations 0.9610ß -9r0???7 •9,08651 ■ 0,07857 -0.117?? 0.98823 
MAXIMUM PERCENTAGE OF TURNOVER TO BE USED 33 83 56 
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Table G-3 

Light Infantry Platoon Collective Tasks Regression Equation Weights 

Senior Junior Coefficient 
Regress i or i Leader Leader «on-leader of 
Equation ITI B Turnover Turnover Turnover Multiple 

Task Title Constant Weight B Weight B Weight B Weight Regression 
Assault 1.03836 -0.02422 -0.05936 ■0.12015 9.00000 0.97004 
Breach Obstacle 1.02159 -0.01351 •0.05300 ' -0.10663 -0.04472 0.97611 
Clear Building 1.03975 -0.01858 •0.03503 -0.13565 -0.07581 0.97899 
Clear Trench Line 1.04791 -0.03867 9.00000 -0.06786 -0.12042 0.97034 
Clear Uoodline 1.04858 -0.02253 -0.03690 -0.09809 -0.09025 0.97339 
Consolidate and Reorganize 1.028H -0.02476 -0.01878 -0.07610 9.00000 0.96532 
Construct Obstacles 1.01915 -0.01555 -0.03362 ■0.11212 -0.03061 0.97270 
Cross Chemically Contaminated Area 1.03454 -0.01612 -0.02809 ■0.08895 •0.03410 0.97005 
Cross Danger Area 1.05986 -0.02336 -0.04757 ■0.12898 •0.09300 0.97451 
Cross Nuclear Contaminated Area 1.02980 -0.01772 -0.01036 ■0.05447 •0.02866 0.97604 
Cross Water Obstacle 1.03292 -0.01412 -0.05087 ■0.12460 •0.03550 0.96603 
Defend 1.06196 -0.03495 -0.05013 •0.09033 •0.05592 0.98184 
Defend Against Air Attack 1.02367 •0.01202 -0.03403 ■0.08475 9.00000 0.95430 
Defend Built-Up Area/Building 1.04501 -0.02683 -0.02801 ■0.10646 •0.03091 0.98222 
Disengage 1.05964 -0.04430 •0.06865 ■0.12551 •0.09198 0.96673 
Employ Fire Support 1.02189 •0.01542 -0.03395 •0.08704 •0.06161 0.97672 
Infiltrate/Exfiltrate 1.03331 •0.01730 -0.01718 •0.11765 -0.08979 0.97270 
Knock Out Bunker 1.05833 •0.04087 -0.08772 ■0.09896 •0.08398 0.95210 
Maintain Operations Security 1.03226 •0.01911 -0.02065 •0.12017 -0.03091 0.98992 
Move Tactically 1.06470 •0.02943 -0.08004 -0.11059 -0.05322 0.97371 
Occupy Assembly Area 1.06339 •0.03366 9.00000 •0.08724 -0.08243 0.95894 
Occupy OP/Perform Surveillance 1.02903 •0.01205 -0.02203 ■0.06225 -0.02827 0.95513 
Occupy Objective Rally Point 1.02970 •0.01546 -0.08594 ■0.11288 9.00000 0.96157 
Occupy Patrol Base 1.04795 •0.02480 -0.03959 •0.07627 -0.03964 0.97709 
Overuatch/Support By Fire 1.05538 •0.02638 -0.05987 •0.10248 -0.02856 0.97907 
Perform Aerial Resupply 1.03423 •0.02003 -0.03079 ■0.07631 9.00000 0.94461 
Perform Ant i armor Ambush 1.05433 •0.03464 -0.07248 •0.10617 -0.04536 0.96227 
Perform Area Ambush 1.05235 •0.02480 -0.02608 •0.06017 -0.12233 0.96563 
Perform Boat Movement 1.02530 -0.01507 -0.05690 •0.10044 9.00000 0.96324 
Perform Hasty Ambush 1.06780 -0.03056 -0.09268 ■0.11540 -0.08002 0.96999 
Perform Helicopter Movement 1.03010 •0.01434 •0.03778 ■0.09001 9.00000 0.96126 
Perform Link-Up 1.04497 •0.01831 9.00000 •0.07037 -0.06552 0.95165 
Perform Passage of Lines 1.03662 •0.02184 •0.02769 •0.07462 -0.02869 0.97236 
Perform Point Ambush 1.07101 -0.03284 •0.06830 •0.11113 -0.05449 0.96229 
Perform Raid 1.05732 -0.03700 •0.08689 •0.07310 -0.11819 0.95621 
Perform Stay-Behind Operation 1.03783 -0.02098 •0.01833 ■0.14253 -0.07225 0.98300 
Perform Tactical Road March 1.04879 -0.02142 •0.04143 •0.07521 -0.05564 0.97871 
Prepare for Chemical Attack 1.02425 •0.01170 -0.01916 0.06166 9.00000 0.94390 
Prepare for Combat 1.02799 •0.02153 •0.02540 0.08733 9.00000 0.95241 
Prepare for Nuclear Attack 1.01663 •0.01850 9.00000 ■ 0.08613 9.00000 0.59290 
Reconnoiter Area 1.02242 •0.01127 •0.08215 ■ 0.11261 9.00000 0.95808 
Reconnoiter Route 1.03896 •0.01652 •0.05319 • 0.13179 -0.02900 0.97670 
Reconnoiter Zone 1.02035 •0.01245 •0.07654 • 0.10043 9.00000 0.96646 
Screen 1.03268 •0.01683 •0.03190 • 0.10711 -0.09503 0.97557 
Sustain 1.03581 •9T0?108 -0.037?« 9,09363 9,00000 0.96286 
MAXIMUM PERCENTAGE OF TURNOVER TO BE USED 50 56 57 
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Table G-4 

Light Infantry Squad Collective Tasks Regression Equation Weights 

Senior Junior Coefficient 
Regression Leader Leader Non-leader of 
Equation ITI B Turnover turnover Turnover Multiple 

Task Title Constant Weight B Weight B Weight B Weight Regression 
Assault 1.04961 -0.02504 -0.04679 9.00000 -0.15794 0.93735 
Breach Obstacle 1,03373 -0.02048 -0.06002 •0.09272 •0.11062 0.98918 
Clear Building 1.01669 -0.02056 -0.04742 •0.06102 •0.12047 0.98658 
Clear Trench Line 1.05015 -0.02693 -0.05295 •0.06870 •0.14865 0.99082 
Clear Woodline 1.05609 -0.02099 •0.04035 •0.01120 ■0.15849 0.96536 
Consolidate and Reorganize 1.01963 -0.00804 •0.05825 •0.09050 9.00000 0.94274 
Cross Chemically Contaminated Area 1.03235 -0.01695 -0.03604 •0.09314 -0.05964 0.98933 
Cross Danger Area 1.04772 -0.02022 •0.04344 0.08750 -0.10270 0.98153 
Cross Nuclear Contaminated Area 1.04355 -0.01857 •0.05361 -0.10654 -0.07350 0.98049 
Cross Water Obstacle 1.04082 -0.01496 •0.06262 ■0.07229 -0.07014 0.97162 
Defend 1.03847 -0.02818 •0.05689 0.03547 -0.12292 0.97725 
Defend Against Air Attack 1.00783 -0.00613 9.00000 0.02917 9.00000 0.81899 
Defend Built-Up Area/Building 1.04198 •0.02288 •0.04336 0.03404 •0.12279 0.96765 
Disengage 1.05095 -0.02700 9.00000 0.04654 •0.15908 0.97650 
Infiltrate/Exfiltrate 1.03268 -0.01688 -0.06111 0.12154 -0.09134 0.98674 
Knock Out Bunker 1.05369 -0.02542 •0.03991 0.06769 -0.14426 0.98206 
Maintain Operations Security 1.02220 -0.01371 9.00000 0.04080 -0.04901 0.92115 
Move Tactically 1.04586 -0.02552 •0.05555 • 0.08613 •0.07754 0.97745 
Occupy Assembly Area 1.03548 -0.01581 •0.03861 9.00000 •0.10820 0.88878 
Occupy OP/Perform Surveillance 1.02821 •0.01615 -0.05648 ■ 0.08626 -0.09261 0.98838 
Occupy Objective Rally Point 1.03742 •0.01535 •0.03873 0.08609 •0.06880 0.98093 
Occupy Patrol Base 1.02835 -0.01417 •0.03445 • 0.02221 •0.07720 0.95859 
Overuatch/Support By Fire 1.0M83 -0.02845 •0.05912 ■ 0.07305 •0.15601 0.96887 
Perform Aerial Resupply 1.02830 •0.01371 •0.06032 • 0.08357 •0.05551 0.98090 
Perform Antiarmor Ambush 1.04739 •0.02504 •0.05971 ■ 0.06081 •0.13253 0.98319 
Perform Boat Movement 1.02279 •0.01109 •0.04975 • 0.04900 9.00000 0.93707 
Perform Hasty Ambush 1.04935 •0.02511 •0.06441 • 0.06890 •0.13659 0.99152 
Perform Helicopter Movement 1.04012 •0.01450 •0.02786 • 0.11140 •0.07859 0.97567 
Perform Link-Up 1.03650 -0.01685 •0.01901 ■ 0.02135 •0.05870 0.96614 
Perform Passage of Lines 1.03676 •0.01400 9.00000 ■ 0.03301 •0.08041 0.9',450 
Perform Point Ambush 1.04517 •0.02581 •0.07679 ■ 0.06935 -0.12344 0.99198 
Perform Stay-Behind Operation 1.01325 •0.02019 •0.03268 • 0.08677 -0.11711 0.99081 
Perform Tactical Road March 1.03721 •0.01869 9.00000 • 0.10208 9.00000 0.95947 
Prepare for Chemical Attack 1.02680 -0.01136 •0.04242 • 0.08328 -0.02778 0.96581 
Prepare for Combat 1.02473 •0.01230 •0.03575 ■ 0.08300 9.00000 0.95638 
Prepare for Nuclear Attack 1.03399 -0.01775 •0.04500 • 0.12107 -0.06889 0.98630 
Reconnoiter Area 1.04304 -0.01552 •0.06292 • 0.08920 -0.08393 0.97746 
SüSlain  1.05520 -0,0272? •P,06006 • 9,01781 -0.14818  Q,996^ 
MAXIMUM PERCENTAGE OF TURNOVER TO BE USED 100 100 63 

G-5 



Table G-5 

Mechanized Infantry Squad Collective Tasks Regression Equation Weights 

Senior Junior Coefficient 
Regression Leader Leader Non-leader of 
Equation ITI B Turnover Turnover rurnover Multiple 

Task Title Constant Weight B Weight B Weight i Weight Regression 
Acquire Targets/Distribute Fire 0.94045 0.04092 -0.04203 -0.09877 •0.03988 0.99570 
Clear Building 0.88696 0.03329 -0.04941 -0.05062 ■0.05628 0.98537 
Conduct Aerial Resupply 0.95009 0.01952 -0.04500 -0.04542 9.00000 0.96512 
Conduct Antiarmor Ambush 0.94871 0.02935 -0.06250 •0.04208 9.00000 0.97311 
Conduct Hasty Ambush 0.98560 0.03252 -0.06701 -0.03005 •0.03973 0.98568 
Conduct Helicopter Movement 0.97869 0.02421 -0.07000 -0.06000 9.00000 0.97864 
Conduct Passage of Lines 0.92703 0.03421 -0.08500 -0.02208 9.00000 0.99140 
Disengage (Dismounted) 0.90748 0.04295 -0.05801 -0.03606 ■0.08113 0.99078 
Establish Hasty Position 0.98428 0.03017 -0.12069 -0.08189 ■0.07369 0.99571 
Establish Objective Rally Point 0.97288 0.02500 -0.04000 -0.03792 9.00000 0.98914 
Establish Patrol Base 0.92754 0.03366 -0.09112 -0.03467 ■0.05946 0.99524 
Hasty Dismount 0.97963 0.02092 -0 03780 -0.03418 -0.06242 0.98363 
Maintain Operation Security 0.93925 0.02562 -0.05518 -0.07575 •0.05297 0.99239 
Mount Vehicle 0.99205 0.01676 -0.07177 -0.01995 •0.05529 0.98606 
Move Dismounted 0.85797 0.04339 -0.0:^15 -0.06653 ■0.04585 0.98808 
Plan and Control Combat Operations 0.93159 0.03690 -0.05250 -0.02167 9.00000 0.99430 
Prepare for Chemical Attack 0.94741 0.02458 -0.03122 -0.03748 •0.06010 0.99516 
Prepare for Combat 0.96253 0.02216 -0.06050 -0.03474 •0.04658 0.98481 
Prepare for Nuclear Attack 0.92832 0.27580 -0.04333 -0.02441 ■0.06605 0.99558 
React to Air Attack 0.97559 0.02441 -0.04418 -0.03187 -0.02880 0.98233 
React to Ambush 0.88602 0.03521 -0.05005 -0.07545 0.03482 0.98167 
React to Chemical Attack 0.83080 0.02433 -0.04222 •0.02165 •0.11013 0.98907 
React to Contact (Dismounted) 0.94882 • 0.02441 -0.06348 -0.02275 0.05849 0.99602 
React to Direct Fire/ATGM 0.96279 ■ 0.02513 -0.04146 -0.03820 0.03583 0.98368 
React to Indirect Fire 0.97205 0.02121 -0.03603 -0.02844 0.02434 0.98585 
React to Nuclear Attack 0.93800 0.02714 -0.03066 -0.03387 0.02176 0.99252 
Reconnaissance ana Security 0.92295 • 0.02852 -0.06615 -0.06988 0.06825 0.97851 
Reconnoiter Objective 0.92444 • 0.02726 -3.03875 -0.03958 9.00000 0.98495 
Sustain 0.92280 • 0.03400 -0.04737 -0.07259 0.05944 0.98828 
Vehicle Operations 0.94682 ■ 0.03022 -0.06197 -0.03319 0.03085 0.98133 
MAXIMUM PERCENTAGE OF TURNOVER TO BE USED 100 100 71 
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APPENDIX H 

PLOTS OF PREDICTED PROFICIENCY OF COLLECTIVE TASK PERFORMANCE 
UNDER A COMMON SCENARIO 

This Appendix contains plots for all 235 collective tasks for which SME performance 
estimates were made in the research. These plots are all based on a common set of assumptions, so 
that a visual comparison of predicted performance change can be made, task-by-task. In each plot, 
five different rates of turnover have been used to compute the points plotted—5, 10, 15, 20, and 25 
percent per month. This turnover is assumed to be common across all categories of personnel in a 
unit type (senior leaders, junior leaders, and non-leaders). That is, the line in a plot noted as a five 
percent level of turnover is based on the assumption that the level of membership change in each 
personnel category, in each month of the indicated period without training, is five percent. The time 
intervals without training are 1 to 6 months. 

Note that some of the plots extend to less than six months without training. This is to avoid 
extrapolating beyond the levels of turnover that were used in the SME estimation scenarios. 

The plots for tasks associated with each unit type begin on the following pages: 

o Armor Platoon task plots begin on page H-2. 

o Mechanized Infant y Platoon task plots begin on page H-34. 

o Light Infantry Platoon task plots begin on page H-63. 

o Light Infantry Squad task plots begin on page H-86. 

ö Mechanized Infantry Squad task plots begin on page H-105. 
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